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TO TRADE IN YOU 
PRESENT MACHINE 


If you are now using a gasoline tractor or motor grader, right 
is the time to replace it with a ‘“‘Caterpillar’’ Diesel. Its treme 
savings in fuel costs—its low maintenance costs—its power 


endurance—are fast obsoleting other forms of power. Tod 






jobs demand the ‘‘Caterpillar’’ Diesel. You can’t do today’s 






with yesterday’s power—not if you want minimum costs. 
More than 15,000 ‘‘Caterpillar’’ Diesels—tractors, = 
graders and engines—are already in use. The number is fast 


















creasing. Resale values of used gasoline tractors have dropy 
seem certain to drop further. Replacement now gives you two 










portant advantages—you begin immediately to enjoy the s@ 
of ‘‘Caterpillar’’ Diesel power— you avoid further obsolescent 






on your present equipment. See your dealer for the SHOW-)! 






on this question. Caterpillar Tractor Co., Peoria, Ill., U4 
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Harlem River and Bronx Kills Lift Bridges 


Many Novel Features Incorporated in Vertical-Lift Spans for the Triborough Bridge 
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S TRUCTURAL honesty combined with pleasing 
appearance is the fundamental principle em- 
bodied in the vertical-lift bridge constructed over the 
Harlem River and that designed for future erection at 
the Bronx Kills crossing, both integral parts of New 
York City’s Triborough Bridge. A special effort 
was made to reduce the weights of these lift spans, as 
each has a deck area larger by far than that of any 
bridge of similar type previously constructed. This 
was accomplished by the adoption of a welded steel- 
plate floor with thin asphalt-plank wearing surface, by 


AVIGATION requirements in the Harlem River 

and the Bronx Kills suggested the need for two 

vertical-lift bridges over these waterways, as a 
part of New York City’s new Triborough Bridge. A de- 
scription of the Triborough Bridge project as a whole, 
written by E. Warren Bowden, M. Am. Soc. C.E., as- 
sistant to the chief engineer of the Triborough Bridge 
Authority, appeared in the August 1936 issue of CrvIL 
ENGINEERING. Navigation on the Harlem River is 
quite heavy, though consisting largely of tugs and barges 
in tow. Bronx Kills is not now navigable, but a tide 
lock and ship channel are contemplated through the 
Kills in the future, connecting the Harlem more directly 
with Long Island Sound. High-level bridges at these 
locations would have been very costly and would have 
created difficult approach problems both in the Manhat- 
tan and Bronx areas. Water traffic does not require 
high-level bridges at these points, but on the other 
hand low-level bridges are not possible without imposing 
great burdens on both water and bridge traffic. 

In view of these conditions, minimum underclear- 
ances of 55 ft for the Harlem River channel and 52 ft 6 
in. for the Bronx Kills channel were adopted, with mov- 
able spans to provide an underclearance of 135 ft for 
water traffic when required. The lengths of the pro- 
posed channel spans dictated the adoption of vertical- 
lift spans, the Harlem River crossing to be constructed 
with such a span and the Bronx Kills crossing to be 
ouilt with a fixed channel span that can readily be 
converted into a lift span if future water traffic should 
arrant it. To coordinate present and future parts 
simplify future operations, detailed plans and 
tions were prepared for the future vertical-lift 
‘is well as for the present fixed bridge over the 
ills. The present channel span may be con- 
to a lift span by the addition of lifting girders at 


the almost exclusive use of silicon steel, and by placing 
all operating machinery on the towers. A novel ar- 
rangement of the auxiliary counterweight system has 
proved very efficient in operation. Pursuing an un- 
usual method of erection, the general contractor as- 
sembled the Harlem lift span on barges, floated it into 
position between towers, and then raised u to pier level, 
where end panels were added and connections to 
counterweights made. Roadway floors and sidewalk 
surfaces were installed after the span had been elevated 
to its full height of 155 ft. 


each end and a few other simple structural changes. 
The towers for the future lift span, resembling closely 
the Harlem Bridge towers, will replace the ornamental 
concrete towers now on the piers. 

These are the first vertical-lift bridges in New York 
City. Because of their location and the general char- 
acter of the Triborough Bridge project, appearance was 
considered highly important, and there was close co- 
operation between the engineers and the architects to 
secure a pleasing result. Utility and structural honesty 
were considered to be fundamental, while pleasing ap- 
pearance was obtained through proper proportioning of 
parts, careful bracing arrangements, and appropriate 
treatment of machinery housings. 


TABLE I. COMPARING SoME LARGE VERTICAL-Lirt HIGHWAY SPANS 
Roap- Torat Weicut 
ROAD- WAY AREA or 
NAME OF STRUCTURE FLroor SPan WAY FLoor or Lirt 
Tyre Lenora WiptH AREA SPAN SPAN 
Ft Ft Sq Ft Sq Ft Lb 
Bronx Kills, New Steel 
York, N.Y ; plate 350 90.71 31,000 39,500 5,850,000 
Harlem River, New Steel 
York, N.Y. plate 310 70.71 21,900 28,800 4,100,000 
Hudson River, Albany, Con- 
N.Y crete 341 42 14,000 20,000 5,430,000 
Delaware River, Bur- Steel 
lington, N.J ; plate 534 20 10.700 15,500 2,530,000 
Tees River, England Con- 
crete 74 i8 10,500 17,500 5,400,000 
Hackensack River, Con 
(Newark Turnpike crete 200 40 8,000 12,500 2,460,000 


The lift spans have much larger deck areas than any 
previously designed. Length and weight do not in 
themselves determine the importance of a span. Great 
weight may be due to the uneconomic use of a concrete 
floor slab. Length becomes more important with a sub- 
stantial width. One of the controlling design features 


is the unbalanced load which may have to be cared for 
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ArtistT’s SKETCH OF HARLEM RIVER CROSSING 


due to wind and snow or ice on the movable span, and 
this is a direct function of the deck area. 


REDUCING THE WEIGHTS OF THE LIFT SPANS 


Span weights were greatly reduced through the use of 
a welded steel-plate floor with thin asphaltic surfacing, 
the use of silicon steel, and the elimination of machinery 
and housing from the lift span. In Table I it will be 
seen that the Bronx lift span is the heaviest so far de- 
signed, while both it and the Harlem lift span have deck 
areas larger than any previously constructed. 

As the Harlem and Bronx bridges are located within 
sight of each other, it was deemed essential that the two 
structures should be similar in appearance. The method 
to be used for the operation of the lift span required 
early decision, the choice being between the conven- 
tional design with operating machinery and operator 
at the center of the span, and the less customary one 
with operating machinery and operator on the towers. 
The newer arrangement, with the machinery on the 
towers, was adopted as the most satisfactory, bearing in 
mind the particular conditions to be met. The appear- 
ance of the bridge was improved by removing from the 
lift span the usual machinery house, operator’s house, 
and operating cables. Also this plan reduced the weight 
of the lift span approximately 12 per cent—a very im- 
portant factor. 

Operation from the towers having been decided upon, 
the development of the type of tower to be used fol- 
lowed naturally. The great distance between trusses, 
together with the existence of rock foundations at 
reasonable depths, permitted economy in the use of 
two separate units for each pier as an alternative to a 
single extremely long pier. The space requirements for 
housing the switchboard, transformers, and auxiliary 
power units suggested the use of large hollow piers. 
These, in turn, were well adapted economically, struc- 
turally, and architecturally to the support of the eight- 
column towers which carry on their tops the housings 
for the operating equipment. It was possible to hang 
the main counterweights wholly within the transverse 
bracing near the tops of the towers, and to place the 
operator's and gate tender’s houses, auxiliary counter- 
weights, and elevators within the tower legs. 

The Harlem bridge, shown in Fig. 1, includes a 153-ft 
approach span on the Manhattan side, a 310-ft vertical- 


lift span over the channel, and a 242-ft approach span 
on the Randall's Island side, all supported on concrete 
piers founded on rock. Six traffic lanes are provided 
between the trusses, which are spaced 75 ft 6 in. on 
centers, and two 7-ft sidewalks extend outside. 

Three truss spans also make up the Bronx bridge—a 
central span of 350 ft and two flanking spans of 91 ft 
each, all supported on concrete piers founded on rock 
This bridge provides for eight lanes of traffic. Two 7-ft 
sidewalks are provided on cantilever brackets outside 
the trusses, which are spaced 95 ft 6 in. on centers. As 
similar details were used for both bridges, and as only 
the Harlem span is now operable as a lift span, the re- 
mainder of the article will be confined to that structure. 


DETERMINING THE BEST TYPE OF LIGHT-WEIGHT FLOOR 


Because of the large deck area, the selection of a suit 
able floor was most important. A detailed study was 
made of a number of floor types, including silicon and 
carbon steel plates, interlocking channels, concrete-filled 
gratings, open gratings, and reinforced concrete. Com- 
parable designs were made for each type, and costs deter 
mined, allowance being made for differences in the 
trusses, towers, and operating equipment resulting 
from variations in floor weights. 

These cost estimates established the economy of a 
light-weight floor, the reinforced-concrete floor showing 
up unfavorably because its greater weight increased the 
cost of the operating equipment. There was little choice 
between the various light-weight floors from the stand 
point of cost. A silicon-steel plate floor with thin 
asphalt-plank wearing surface was finally selected, as it 
showed up favorably in the cost comparisons; had the 
advantage of light weight (only the open grating being 
lighter); permitted the use of a standard asphaltic wear 
ing surface; avoided the use of a patented article, 
thus giving free competition; was simple and substantial 
in construction, without the use of thin metal sections; 
and promised low maintenance costs. 

A cross-section of the lift-span floor is shown in Fig. 2 
The floor is divided into two 3-lane roadways, separated 
by a center island on which are placed the lighting 
standards. The outer 18 in. of each roadway is given 4 
slope of 1 on 3 to warn the driver of a vehicle that he 's 
nearing the barrier. 

The wearing surface, of 1-in. mineral-surfaced asphalt 
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plank, is divided into units about 10 ft wide and 20 ft 
long by vertical retaining strips welded to the floor 
plates, which in turn are welded by flange intermittent- 
fillet welds to substringers. These rest on cross-beams, 
which in turn are supported on I-beam stringers. This 
multiple system of beams was used to reduce to a mini- 
mum local dishing of the floor under heavy wheel loads, 
the maximum relative deflection between adjacent sub- 
stringers under an 18,000-lb wheel load with 75 per 
cent impact being estimated at a trifle less than '/1 
in. The substringer section was taken as a T-beam, 
using 14 in. of plate as flange area. This T-beam section 
then has a bending strength one-third more than the I- 
beam alone, and top-fiber stresses only 31 per cent of the 
maximum at the bottom fiber. 

[he substringers and floor plates were shop-welded 
together into units about 39 ft long, there being five 
such units in the width of each roadway. Each plate was 
placed in a frame before welding, and bent into an arc 
transversely, and into a lesser but opposite arc longi- 
tudinally. When the plate was released from the frame 
upon cooling of the welds, it was found to have a uni- 
formly level surface with little variation. (The amount 
of bend to be employed to secure a final plane surface 
was determined by experimentation.) The entire floor 
system was then assembled in the shop in correct rela- 
tive position for reaming field connections. 

In the field, the welding-together of the floor units 
and the riveting of the substringers to the cross-beams 
were carried out in a prescribed sequence to minimize 
transverse bending of the substringers and plates due to 
shrinkage of the longitudinal welds in cooling. After 
aligning the stringer units, to match holes between sub- 
stringers and cross-beams, the two outside units were 
moved out '/s in. (the measured shrinkage of one weld) 
and securely bolted to the cross-beams. The three 
middle units were then riveted to the cross-beams, the 
two outer welds completed, and the two inner welds 
made. Next the bolts were loosened on the two outer 
sections, permitting them to move in '/s; in. They were 
then riveted to the cross-beams. Welding of the trans- 
verse joints followed. At the request of the contractor 
for the Bronx span, the substringers were attached to 
the cross-beams with intermittent welds. In this way 
the necessity for matching rivet holes was avoided, and 
the elimination of large locked-up stresses was simplified. 

Stringers and all floorbeams except the end ones are 
of silicon steel. End floorbeams were made of carbon 
steel to reduce their deflections with respect to the ad- 
jacent floorbeam on the tower span as a heavy wheel load 
passes over the floor joint. All floorbeams were cam- 
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bered for dead load and their ends were beveled about 
'/, in. so that the posts and hangers would be truly verti- 
cal under full dead load. 

The trusses are of the Warren type with verticals, and 
are of silicon steel except for vertical posts and the 
four middle diagonals. Bottom laterals are of silicon 
steel to allow for chord participation stresses. Carbon- 
steel sway frames are provided between trusses at even- 
numbered panel points. Deep lifting girders at each 
end of the span serve as portals. The carbon-steel 
top-lateral system is arranged as a double triangular 
truss, with diagonal members extending over two truss 
panels and connecting to the chords at odd-numbered 
panel points. This system is completed in each end 
panel by two diagonals intersecting the lifting girders on 
the center line of the bridge, and by a longitudinal 
strut and bracing frame from the middle of the lifting 
girder to the first sway frame. The lifting girders are 
deep double-plane girders with solid webs near their 
ends and heavy angle trussing elsewhere. 

Combined guide and centering castings, riveted to the 
bottom chord at each end of the lift-span truss, engage 
projecting guides on the tower columns, thus holding 
the span in position longitudinally and transversely. 
The shoes at all four corners of the span consist of cast- 
steel rockers bearing on cast-steel pedestals. On the 
approach spans, provision was made in the shoes for 
transverse and longitudinal temperature movements. 


AN INGENIOUS SYSTEM OF AUXILIARY COUNTERWEIGHTS 


The main counterweight ropes, 96 in number, are 
plow-steel wire ropes 2'/, in. in diameter, each consisting 
of 6 strands of 19 wires each with 6 filler wires, and having 
a minimum required ultimate strength of 404,000 Ib. 
At each end of the lifting girder they are secured in four 
groups of six ropes each to short box girders located on 
the center lines of the lifting girders and connected to 
them by transverse diaphragms. The rope groups are 
arranged in two levels, one upper and one lower level 
being used for the 12 ropes leading to each tower sheave. 
The ropes are so spaced that each leads upward to its 
groove on the sheave in a vertical plane, and may be 
removed without interference with any other rope. 
Openings provided in the box girder webs opposite the 
sockets for the rope blocks give easy access for inspec- 
tion and adjustment. At the tops of the towers the 
ropes pass over sheaves and are connected to concrete 
counterweights encased in steel boxes. 

To overcome the unbalanced load of 62,000 Ib result- 
ing when the main counterweight ropes pass from the 
span side to the counterweight side as the span is raised 
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to full height, a system of auxiliary counterweights was 
devised instead of the usual cast-iron balance chains, 
which would have detracted from the appearance of the 
structure by hanging down within the tower arch. 
A small steel-encased concrete counterweight was hung 
inside each four-column tower leg, suspended on ropes 
which pass up and over two sheaves near the top of the 
towers and thence horizontally to connections with the 
main counterweight on the center line of the bridge. 
When the span is down, the auxiliary counterweights 
apply equal and opposite horizontal loads to each main 
counterweight. When the span is up, the auxiliary 
counterweights apply to the main counterweights in- 
clined loads whose horizontal components are equal and 
opposite, and whose vertical components are upward. 

The main counterweight sheaves have a pitch diameter 
of 15 ft and are of cast steel. Each sheave has a shrunk 
fit on a forged-steel shaft 23 in. in diameter. Journals 
are of 20-in. diameter, and are supported in bearings 
having bronze bushings. 

These sheaves deliver the principal load on each 
tower, and as they are near the plane of the front col- 
umns, the dead-load stresses in the columns and the 
bracing are very unequal. To maintain the same general 
dimensions for the columns and principal bracing mem- 
bers and avoid waste, the more heavily stressed members 
were made of silicon steel, and the others of carbon steel. 
As the stresses in the tower columns and bracing members 
are statically indeterminate, it was necessary to approxi- 
mate the sections before determining the true stresses by 
the method of virtual work ordinarily used in the solu- 
tion of steel trussed arches. The internal redundancy of 
the structure, due to two diagonals in each panel, was 
considered directly in the analysis, so that the solution 
of the necessary equations gave the stresses in every 
member of the tower, based on the assumed sections. 


AMPLE EMERGENCY OPERATING EQUIPMENT PROVIDED 


Operation of the lift span is through electric motors and 
machinery placed at the tops of the towers. The 
operating machinery consists of a central herringbone- 
gear unit connected through a long transverse shaft to 
two herringbone-gear differential units located midway 
between the two counterweight sheaves at each side of 
the tower. Shafts from the differential units carry 
operating pinions, which engage racks bolted to the 
counterweight sheaves. The central unit is connected by 
means of gear trains and flexible couplings with the main 
operating motors and with an auxiliary motor. The 
transverse shaft is in several sections, connected together 
by flexible couplings. Those adjacent to the differen- 
tial units are made adjustable by special drilling so that 
adjustment can be made if the lift span does not seat 
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shoe of the opposite truss is seated. This adjustment can 
be made within an accuracy of plus or minus 0.01) in. 
of vertical movement. It is anticipated that such aq. 
justment will be infrequent after final initial adjustment 
of the corners of the span to correct position. 

Normally the lift span will be operated by four 200-hp 
motors which will raise the span to full height in approxi- 
mately one minute. Except under large unbalanced 
loads, the span can be operated with three motors. 
Auxiliary operation is with two 60-hp motors with an 
operating time of about 7'/: minutes. Current for 
normal operation is 3-phase, 60-cycle, 120/208-v, alter. 
nating current, obtained from a power bank located a 
short distance from the Manhattan tower and stepped 
up to 440 v by means of transformers located in the 
Manhattan tower pier. Current for auxiliary opera- 
tion is also ordinarily obtained from this power line, but 
may be obtained from a 425-hp gasoline generator set 
also located in the Manhattan tower pier. 

Equalization or synchronization of travel of the ends 
of the lift span is provided normally by two synchronizing 
motors, one on each tower, of the same capacity as the 
main motors. By forcing the main motors on the two 
towers to travel at the same speed, these motors keep the 
ends of the span level within less than '/, in. The syn- 
chronizing motor connection is maintained for about 5 
sec after brakes are applied so that the ends may be kept 
level during braking, but is automatically broken 6 in. 
above the piers in order that the ends may be seated 
exactly. An auxiliary automatic synchronizing de- 
vice can be used for emergency operation with the main 
motors; and a similar device will be used normally for 
keeping the span level when operating with auxiliary 
motors, or it can be kept level by a manual system when 
operating in the same manner. A skew limit switch 
automatically breaks the motor circuits and applies the 
brakes when the span gets more than 18 in. out of level. 

Ten spring-set, electrically operated brakes control 
and stop the span, six on the main motor and syn- 
chronizing motor shafts and four on machinery shafts 
near the tower sheaves. Control of main and auxiliary 
motors is of the full magnetic type, with master switches 
which also control the brakes. A separate controller is 
provided for the machinery brakes, arranged to give 
variable torque for use in stopping the span or in re- 
tarding its movement as desired when coasting. 

Limit switches cut power from the motors and apply 
the brakes near each end of span travel. Foot-oper- 
ated push buttons permit operation beyond the cut-off 
points, but are made inactive, except at low speed, by a 
special speed governor. The same governor will cut 
power from the motors and apply the brakes if under ex- 
tremely unbalanced conditions the span should overhaul 
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[he usual type of electrically operated traffic-signal 
gates, traffic-signal lights, and warning bells is provided. 
\ manually operated barrier-gate is also provided be- 
tween the signal gates and the lift span. All gates are 
interlocked with span operation in the usual manner. 
Except for opening and closing the gates, all operations 
of the span are controlled from an operator’s house lo- 
cated above the sidewalk level inside the north leg of 
the Manhattan tower. Similar houses are provided in 
the other three tower legs for the use of gate tenders, 
for storage, and for other purposes. A small elevator 
in each tower gives ready access to the machinery houses. 


UNUSUAL ERECTION METHODS USED 


[he lift-span towers were each erected by a guy der- 
rick supported on the approach span. This derrick was 
carried on beams resting on top of the trusses for erec- 
tion of the lower part of the tower, and on a 65-ft steel 
tower for erection of the upper part. A stiff-leg derrick 
mounted on top of the tower was used to erect the 
counterweight sheaves and other equipment and to 
complete the ends of the lift span. The elimination of 
all derricks from the towers until they had been erected 
and riveted avoided rocking during erection operations, 
and without doubt was a factor in insuring the excellent 
alignment of the towers. Particular care was taken in 
the vertical and horizontal alignment of the counter- 
weight sheave bearings so that the shafts for the two 
sheaves on each side of a tower would have the same 
axis, in order that the operating pinions might mesh 
properly with the racks on the sheaves. That the re- 
sults were very satisfactory is evidenced by low resist- 
ances in operation. The latest test with auxiliary motors 
showed that the running motor torques to overcome 
machinery friction, rope bending, and counterweight 
sheave friction are about one-half the design values 
of the American Railway Engineering Association. 

Navigation requirements on the Harlem River were 
such that the contractor had a choice of only two methods 
t procedure: Erecting the lift span in place in high 
position, or erecting it elsewhere and floating it into posi- 
ton. The contractor elected to use the latter method 
but departed from usual procedure to some extent. 

_ The span was erected on two car floats each about 38 
it wide and 260 ft long, lashed together so as to give a 
distance of 43 ft center to center. While the floats were 
ued up to the dock at Weehawken, N.J., transverse A- 
lrame supports about 11 ft high, centered on each float, 


were placed at each floorbeam location, and the entire 
oor system was erected on them, including bottom 
aterals and chords, and excepting only the two end 
panels. The remaining steel members of the lift span 


were piled up on the bridge deck as near their final 
osition as practicable, and the floats towed to the site. 
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Artist's SKETCH OF BRONX KILLS CROSSING 


After the barges had been towed to the bridge site, 
additional steel carried on the barges was erected with a 
guy derrick supported on top of the Randall’s Island ap- 
proach span. The end panels were omitted but tempo- 
rary end-truss diagonals were placed, which would clear 
the piers during the process of floating into place and 
permit connections to be made to the end lifting-girder 
frames. A floating derrick was also used for certain 
operations. In the meantime, the counterweight boxes 
were erected, suspended by steel hangers from the tops 
of the towers, and partially filled with concrete; counter- 
weight ropes were placed; lifting-girder frames were 
erected and suspended from lines attached to erection 
brackets at the tops of the towers; and counterweight 
ropes were attached to the frames. 

The lift span was floated in between the tower piers at 
a height about 40 ft below its normal position, and the 
lifting-girder frames were lowered to make connection 
with the lift span. The weight of the lift span was trans- 
ferred from the floats to the counterweight ropes by the 
falling tide, aided by pumping water into the floats and 
by jacking down the counterweights with four 300-ton 
jacks on each tower. The lift span was raised by means 
of hoists to pier-top level; the permanent end bottom 
chords, end posts, and shoes placed; -and the span 
brought to a seat on the piers. The lifting-girder end 
frames were then disconnected, the temporary end-truss 
diagonals removed, and the counterweights jacked up 
sufficiently to permit the lifting-girder end frames to be 
lowered into position for final connection to the span. 
After this the lift span was raised to high position. 
These operations consumed about 67 hours from the 
time the lift span was floated into the navigable channel, 
some time being lost on account of bad weather. The 
barges were ready to be floated out of the channel about 
seven hours after the channel was first blocked. 

Trial operation of the span began about two weeks 
before the bridge was opened to traffic on July 11, 1936. 
Final adjustments in lift-span operation were made 
after that date. The general contractor for the Harlem 
River superstructure was the Taylor-Fichter Steel Con- 
struction Company. The Jones and Laughlin Steel 
Corporation fabricated the approach spans, and the 
Fort Pitt Bridge Works fabricated the towers and the 
lift span. All erection was handled by the general 
contractor. Electrical equipment was furnished by the 
General Electric Company. The Bronx Kills super- 
structure was fabricated and erected by the McClintic- 
Marshall Corporation as general contractor. 

O. H. Ammann, M. Am. Soc. C.E., is chief engineer 
for the Triborough Bridge Authority. The super- 
structure plans and specifications for both the Harlem 
and the Bronx vertical-lift spans were prepared by 
Ash-Howard-Needles and Tammen. 
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OR more than a hundred years 
Fee: Corps of Engineers has 

been one of the principal con- 
struction agencies of the govern- 
ment. Its work and responsibilities 
have been more than doubled during 
the past three years in connection 
with the emergency construction 
program, undertaken to provide re- 
lief employment and to stimulate 
the heavy construction industry. 
In this period its expenditures on 
construction have aggregated more 
than $580,000,000. These’ ex 
panded duties the Corps has taken 
in its stride. The work involved 
had to be gotten under way rapidly, 
but without any sacrifice of engi- 
neering skill in either design or con- 
struction. Under these conditions 


ORE engineers are in contact with 

and employed by the various federal 
bureaus today than at any previous 
time. One of the leading government 
agencies employing engineers is the 
Corps of Engineers, which has been 
called upon during the past three years to 
direct, in addition to tts normal activi- 
ties, a number of very large emergency 
relief work projects. With the work of 
the Corps as a background, General 
Markham points out that a project which 
may not be justified from a strictly engt- 
neering aspect may yet be of great value 
to the nation as a part of a country-wide 
emergency construction program. In 
developing this topic, he appeals for the 
broader view of public works, and looks 
forward to an increased influence for 
good government from engineers. 


deepening and widening the Chesa- 
peake and Delaware Canal to pro- 
vide a passage for ocean-going ves. 
sels between the Delaware River 
and Chesapeake Bay; the canalj- 
zation program on the Upper 
Mississippi River, where the dams 
are of the roller type to prevent 
increased flood stages; regulariza- 
tion work on the Missouri River, 
which, in addition to providing a 
navigable channel, confines the river 
within its banks, preventing enor- 
mous annual damage from erosion: 
continued improvement of our sea- 
coast harbors; and deepening of 
harbors and connecting channels in 
the Great Lakes. These improve- 
ments have given the nation an 
unequaled system of ports and 
inland waterways. These carry an 








successful results have been secured 

by a nation-wide organization composed of several 
thousand engineers, most of whom are members of the 
national societies. From surveyman to principal engi- 
neer, these men have given their best efforts faith- 
fully and without stint, expecting no praise, but obtain- 
ing satisfaction from the work accomplished, for such is 
the engineer's creed. 


RELIEF PROJECTS UNDER THE CORPS OF ENGINEERS 


The expanded construction program has substantially 
advanced river and harbor improvement projects all 
over the country, including completion of the Atlantic 
Intracoastal Waterway to provide a protected route 
1,435 miles in length from the Delaware River to Miami, 
Fla.; widening and deepening of the Cape Cod Canal to 
provide adequate facilities for the large boats plying 
between New York and Boston; a start on the work of 
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annual commerce of more than 414,308,000 tons, valued 
at over $14,714,000,000. 

Emergency funds have also contributed materially to 
the development of our water resources for purposes 
other than navigation. The largest hydraulic-fill dam 
ever constructed is well ahead of schedule at Fort Peck, 
Mont. This dam will impound 19,000,000 acre-ft of 
storage, which will be used to augment low-water flow 
on the Missouri River. It will also serve to reduce flood 
heights on the Upper Missouri River and to provide a 
source for large blocks of secondary power when a market 
is developed. On the Tygart River at Grafton, W.Va., 
construction of a gravity concrete dam 200 ft in height is 
well advanced. The reservoir formed by this dam will 
augment low-water flow on the Monongahela River to 
improve navigation conditions, and will also reduce flood 
heights in the Monongahela River basin. A combined 
navigation and hydro-electric devel- 
opment on the Columbia River at 
Bonneville, Ore., to be completed in 
1937, will provide a lock for the ac- 
commodation of ocean-going vessels. 
The hydro-electric generating equip- 
ment which will eventually be in- 
stalled at Bonneville will have a ca- 
pacity of 430,000 kw. 

A comprehensive flood control 
program is under construction in 
the Muskingum Valley, Ohio, em- 
bracing the construction of 14 res- 
ervoirs and related works. This 
project is being undertaken by the 
Corps of Engineers under a coopera- 
tive arrangement with the Musk- 
ingum Valley Conservancy District, 
under which the District furnishes 
all lands and rights of way, assumes 
responsibility for any damages dur 
ing construction, and agrees ‘0 
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‘hat conditions very similar to the 
verms of this agreement were in- 
sorporated in general flood-control 


oroiects include the construction of 
three reservoirs on the Winooski 


TeCu 


tion Corps personnel; the Conchas 


in New Mexico; and the Sardis Dam 





and maintain the completed 
rryctures. It is interesting to note 


islation recently adopted by 
ngiess 


ther interesting flood control 


giver in Vermont, and a channel 
tification program on the Wall- 
Kill River in New York, both un- 
lertaken with Civilian Conserva- 


Dam n the South Canadian River 


1 the Yazoo River basin, Missis- 
sippi. Asa part of the Works Prog- 
ress Administration program, the 
rps is also engaged in a compre- 
hensive program in Los Angeles 
County, designed to reduce the 
vere damages occasioned by the 
rapid runoff from the foothill re- 
ys, and in a reservoir program for 
the Brazos River basin in Texas. 
While these extensive operations 
ave been a real factor in increasing employment and in 
restoring more favorable conditions in the heavy construc- 
n industry, they are at the same time providing per- 
manent and worth-while improvements. They have also 
served to bring the engineer into closer relationship with 
the government. More engineers are now employed by 
government than at any other time in its history; and 


‘ 





New SavANNAH BLUFF Lock AND DaM, ON THE SAVANNAH RIVER, 
Soutn ATLANTIC DIvIsION OFFICE 


stll more, as representatives of public and private 
gencies, are coming into frequent and intimate con- 
‘act with government bureaus and agencies. As an 
cngineer who has been in the government service for 
almost forty years, and as head of one of its major 
construction agencies, I am convinced that these con- 
tacts should be of real value both to the engineering pro- 
lession at large and to the engineering organizations of 


ie government, particularly as the profession becomes 
more tanuliar with the problems of the engineer in gov- 
emmment service. 

Any prson who represents the government in an engi- 


pacity must remember that he is an engineer 
Statesman. The engineer is accustomed to 
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think of his calling as an exact science based on mathe- 
matical analyses, although, realizing its inexactitudes, 
he uses a factor of safety in connection with his design. 
Does he allow our statesmen the same factor of safety? 
The engineer carefully plans our structures, using the 
predetermined factor of safety, and estimates the cost of 
construction with detailed precision. He then estimates 
the tangible benefits and establishes a relationship be- 
tween their capitalized value and the cost of the project 
to determine its economic merit. If the annual benefits 
exceed the annual costs sufficiently for amortization, the 
project is considered justified. 

Intangible benefits are likely to be dismissed by the 
engineer because they are incalculable and cannot be 
measured with accuracy. Nevertheless, it must be 
considered that during the life of a construction project, 
and with the continued advance this country is making, 
the intangible benefits may greatly exceed the tangible 
ones. There is no economic justification for the Wash- 
ington Monument, but the inspiration it provides to the 
American people cannot be measured in dollars. 

Normally, the first contact of an engineer with a con- 
struction project is to report on its feasibility and value. 
His duty is to find the facts and to make accurate esti- 
mates of construction costs and of anticipated benefits, 
so that they can be placed before the appropriate authori- 
ties for consideration. From these facts he makes his 
deductions and adds his unbiased conclusions and frank 
recommendations. If these are not accepted, the engi- 
neer must remember that his opinions and recommenda- 
tions with respect to a specific project are necessarily 
limited in scope by the results of his engineering investi- 
gation, whereas the authority to whom the report is sub- 
mitted may be considering the project in relation to a 
number of other projects or as part of a national policy. 
A project that may in itself lack justification from a 
strictly engineering viewpoint, may yet be of inestimable 
value to the country as part of a national program. 

The engineer may disagree with this policy, and it is 
his privilege so to do as a citizen; but in such case the 
policy should be condemned rather than the individual 
projects or items contained in it, the largest of which can 











POURING MONOLITHS ON THE RIGHT BANK OF THE TYGART RIVER Dam, 


GRAFTON, W.VA. 


play but an insignificant part in the progress of the na- 
tion. The planning of the whole is no part of the engi- 
neer’s duties. His task is to determine costs and values 
and to report on them without fear or favor. The plan 
of government, the advance of government structures, 
the entry of government into new fields—all these things 
are problems for the statesman and not for the engineer. 
There is no reason why an engineer could not make an 
excellent statesman. But in most cases he cannot be 
successful as both engineer and statesman at the. same 
time 


THE GOVERNMENT WIDENS ITS CONSTRUCTION ACTIVITIES 


In the past several years, the term ‘‘federal project”’ or 
‘federal interest’’ has received much publicity, but its 
exact meaning is still not entirely clear to me in spite of 
many years in the govern- 
ment service. Early in its 
history, the government en- 
gaged in the improvement of 
transportation facilities under 
the constitutional authoriza- 
tion for the regulation of in- 
terstate commerce. Its con- 
struction activities have been 
extended throughout the years 
to include reclamation, flood 
control, mapping and geodesy, 
soil erosion, and other work 
contributing to the national 
welfare. The Emergency Re- 
lief Appropriation Act limited 
such activities only to “‘meri- 
torious projects." There can 
be no doubt that any project 
which affects the well-being 
of any group of American 
citizens has federal interest 
The extent of federal parti 


Dam No. 6, ON 


Civit ENGINEERING for September 19376 


THE 


VoL. 6, N . ¢ 


7 


cipation in such projects is depend. 
ent upon the national policy, upon 
the appropriations made available 
for the execution of such projects 
and upon the ability and initiatiye 
of the benefited interests to partic. 
pate in the resulting construction 
activities. 

During the past several years 
the relief of unemployment has been 
established by our statesmen as 4 
national policy under which the 
government is authorized to enter 
into ‘‘meritorious projects” which 
accomplish this objective. Many 
engineers have protested against 
the limitation in cost per man-year 
for direct labor for the projects in- 
cluded in the present relief program. 
This may be due in large part to 
a misconception of that program, 
as it is difficult for an engineer to 
visualize an appropriation for work 
as other than a construction pro- 
gram. But, we may ask, was the 
relief program designed to provide 
primarily for major engineering 
projects or for the maximum em 
ployment to relieve labor, thereby 
avoiding a dole? If it was the lat 
ter, it could not be considered as a 
construction or engineering program 

A reading of the Emergency Relief Appropriation Act 
would indicate that our statesmen had clearly defined its 
main objective to be the relief of unemployment. Th: 
program, to be successful, had to accomplish that objec 
tive. There was a tendency on the part of the engineer 
ing profession to say that the objective could not be ob- 
tained, but what was really meant was that it could not 
be obtained without sacrificing many kinds of structures 
which engineers are proud to build. Many more proj 
ects would have been included in the relief program if 
their execution had been planned to provide for increased 
employment, even though at a slight increase in cost. 
Engineers have devoted years of sustained effort to 
reducing construction costs to a minimum, and it is 
difficult for them to discard their ambition to obtain the 
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st degree of construction 

ney. Our engineering 
iewpoint, however, may not 
rrect when considered in 
ation to the unemployment 
situation. Perhaps during pe- 
riods of depression engineering 
work can be so regulated as to 
make increased employment a 
part of our goal. After such 
an objective has been estab- 
lished, engineers can certainly 
plan and execute the work to 
provide satisfactory structures, 
while utilizing the maximum 
man-service practicable with- 
ut resort to primitive methods. 


HUMAN RELATIONS IMPORTANT 


The engineer has always been a good citizen. The 
nature of his work makes him both honest and analyti- 
cal, without tolerance for waste and inefficiency. Ona 
construction job, the successful engineer is one who has 
developed into a leader because of his understanding of 
the importance of human relations in the execution of any 
task. He exercises this knowledge in relationships with 
his employees, with the contractor, and with the public. 
However, he does not always carry this knowledge of 
human relations into his duties as a citizen. In the 
latter capacity he should not forget that human relations 
are sometimes more important than engineering concep- 
tions, and that knowledge and faith may often justify 
work which could not be regarded as absolutely essential 





CLOSING UPSTREAM ARM OF SECOND COFFERDAM, Dam No. 26, 
AT ALTON, ILL 


irom an engineering viewpoint. A town suffering from a 
built-up fear of possible destruction from tidal waves 
may make a mass demand for engineering protection, 
although the threat is remote. Public apprehension, 
public faith, and public desires must always be con- 
sidered : 

Like the engineer in private life, the engineer in govern- 
ment service forms a small part of a huge machine which 
‘epends for its satisfactory functioning on the develop- 

team-work and coordinated effort within each 
nd every bureau of the government, and between the 
sovernment representatives and the public. The engi- 


neer i part of this team, must give his best efforts to 
‘he conception as a whole. The government engineer is, 
ol course, a public servant who must be courteous and 
‘Vallable to the public whom he serves. He must realize 


“lat the public has the right to receive correct and com- 
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plete information with respect to the work under his 
jurisdiction. He must be reasonable in his relationship 
with contractors, as they too are entitled to fair and con- 
siderate treatment. He must avoid at all times any 
tendency to presume on the tremendous prestige and 
authority of the government which he represents; and he 
has the further problem of securing a uniformly high 
standard of public construction work. He must be 
adaptable and abreast of his profession. 

In the work of the Corps of Engineers, we have been 
fortunate in securing the services of many outstanding 
engineers in a consulting capacity on our major projects. 
They have given us the value of their advice and experi- 
ence for the specific problem in hand, and have brought 
the benefit of a fresh viewpoint to our own capable and 
efficient staff. 

To be an engineer is to be a member of one of the 
highest professions open to man. To be successful in 
this profession, the engineer must have a sense of re- 
sponsibility, a feeling of intense and honest loyalty to 
his employer, and intelligence and capacity of a high 
order. Great wealth and public acclaim will not be the 
reward of the engineer, but in lieu of these he will have 
the satisfaction of seeing the results of his efforts in 
permanent form, as a lasting monument even when 
others have forgotten his connection with the work. 

The close feeling of personal responsibility for the con- 
struction project under his care is the one reward which 
the engineer can count on, but it makes his calling as an 
engineer real and worth while. Recently, I visited a field 
office in charge of the construction of a large dam. The 
district engineer referred to it as his dam; the resident 
engineer talked about it as his dam; the contractor and 
the contractor’s engineer spoke of it as their dam; and I 
am rather certain that on my return to Washington, I 
was speaking of it as my dam. 

The government engineer is, of course, but a small part 
of the team that runs the government. His responsi- 
bility is to his employers, the people of the United States, 
in the persons of their elected representatives, the execu- 
tive and legislative branches of the government. As long 
as he recognizes his responsibility to the duly elected 
representatives of the people, he is satisfactorily perform- 
ing his duties as an engineer. When he forgets this and 
comes to believe that his responsibility is directly to the 
people, he is thinking of himself as a statesrnan and will in 
all probability fail as an engineer. American engineers 
have the training, the capacity, and the talent to become 
its most constructive citizens, and these qualities properly 
exercised, can do much to secure good government to 
every political subdivision throughout the country. 
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Presenting Principles and Leading Features of the Pressure-Grouting Work 
By A. V. WERNER 


ASSISTANT ENGINEER, U. S. BuRE 


N developing a plan of construction that would 
provide a distribution of stresses in satisfactory 
agreement with design studies for the 726-/t high 
oulder Dam, careful consideration had to be given to 
a number of matters which would have been of minor 
importance in smaller dams. As an example, pres- 
sure-grouting was employed to correct defects, reduce 
seepage, and eliminate uplift pressure in the founda- 
tions of dam, spillways, and intake towers; to control 
leakage in tunnels and tunnel structures; and to fill 
cracks and joints in the main dam, making it a mono- 
lithic structure despite its separate block construction. 
The use of unprecedentedly high pressures for grout- 


OULDER Dam is practically completed. At the 
time of its inception no dam comparable in size 
and height had been attempted, and consequently 

there were no established precedents for much of the 
work. Figure | shows a plan of the dam and appurte- 
nant works. Because of the height and tremendous pres- 
sures to be resisted, many details required careful con- 
sideration. One of these was pressure-grouting. 

More than 417,000 cu ft of cement were used in grout- 
ing operations under pressures ranging from 50 to 1,000 
Ib per sq in. Some indication of the success of the work 
is afforded by the fact that early in 1936, after a year's 
storage of water having a maximum head of 400 ft, 
there was only about 1 cu ft per sec of measurable seepage 
appearing in the dam drainage galleries and in the tunnels 
downstream from the dam. Improved designs and 
methods of injection were developed which, it is believed, 
have added materially to the art of pressure-grouting. 

Preparatory to actual design, exhaustive studies were 
made on the subject of pressure-grouting. Questionable 
phases of procedure were studied and conclusions veri- 
fied by laboratory experiments. The geology of the 
site was carefully studied and plans for foundation and 
rock grouting were designed to correct as far as prac- 
ticable defects in foundations and surrounding rock 
formations. Many tentative contraction-joint layouts 
were studied, particular attention being given to the 
design of grout stops and water seals, maximum size of 
joint areas that could be grouted in one operation, mixing 
and transporting equipment, flow of grout in pipes, 
relation of cement fineness to widths of cracks, safe 
maximum pressures, and other details. The efficacy of 
joint grouting was tested by core-drilling contraction 
joints of the Gibson and Deadwood dams, previously 
grouted, and by tests in connection with the grouting of 
joints in the Owyhee Dam. Full-sized models of parts 
of the proposed joints were tested to determine other 
doubtful matters of procedure. The effect of deflections 
in the columns or blocks forming the dam due to pres- 
sure of grout in joints was studied, and provisions were 
made for measuring crack openings and deflections by 
placing instruments between the blocks. 


SOME GENERAL RULES FOR FOUNDATION GROUTING 


Investigations at completed dams definitely prove that 
water-creep through the foundation and uplift pressure 


AU OF RECLAMATION, DENVER, COLO. 


ing, together with a technique for decreasing the grout 
water-cement ratios with increased rate of pumping, is 
believed to have been largely responsible for the un- 
usually successful results obtained. Mr. Werner's 
article, which discusses the principles involved and the 
more important features of the grouting activities as a 
whole, is the first of a series of five independent papers 
on the general subject of grouting work at Boulder 
Dam to appear in Civit ENGINEERING. The others, 
to be published in forthcoming issues, will deal with 
Jield methods for grouting tunnels, grouting of founda- 
tions, grouting contraction joints, and movement of 
dam blocks due to grouting, respectively. 


have not been entirely eliminated by pressure-grouting 
the foundations, partly owing to the fact that grout- 
ing was not completely effective. The plan and grouting 
procedure are primarily governed by local foundation 
conditions, but the wide variation in methods used ap- 
pears to be partly due to lack of knowledge of the ef 
ficacy of various grout mixtures and the procedure best 
designed to secure thorough grout distribution, especially 
in sealing fine rock seams. As a result of studies at 
Boulder Dam, the following conclusions were reached re- 
garding the technique and procedure of pressure grouting 

1. Extensive exploratory drilling of the foundation 
area should be done to reveal all features of the rock 
structure and to provide data for geological maps to be 
used as the basis for grouting and drainage plans. Hy- 
draulic tests of drill holes will largely determine the 
plan and procedure necessary for effective grouting, 
and will also indicate safe limits for maximum pressures 

2. Proper arrarigement of holes, number of lines, 
spacing and depth, are dependent upon the character of 
the rock formation. One line of holes, closely spaced, 
will provide a satisfactory cut-off for low dams or those of 
medium height on reasonably tight rock. A two-line, 
staggered-hole arrangement, however, gives a wider 
spread of grout, strengthens structurally weak rock over 
a greater area, and frees a greater portion of the founda- 
tion area from uplift pressure. Depth of hole is ar- 
bitrarily based upon the character of the rock formation, 
the length of the path of percolation, and other factors of 
dam design, and is generally from 25 to 30 per cent of the 
hydrostatic reservoir head above the foundation level at 
the hole. In general, the axis of a hole should be normal 


to the foundation surface. 


3. In general, spacing of holes is arbitrarily based 
upon a consideration of the rock formation and the 
spacing considered necessary for a continuous grout 
curtain. Because the character of seams and fractures 
is variable and because the effective grouting radius 1s 
dependent upon the maximum pressure used, it is usually 


advisable to determine the spacing of holes experiment 


ally. A minimum spacing may be outlined on the plans, 
and opportunity provided for economy by grouting 
widely spaced holes prior to drilling the intermediate 
holes. When core drills are used, cores may be 


amined for grout and holes tested for tightness. 


4. Grout holes should be drilled with rotary-type 
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Fic. 1. PLAN or BouLpeR DAM AND APPURTENANT WORKS 


Percussion-type drills are unsuitable for seamy 
ind broken rock, as dust and rock chips clog the seams 
ind prevent the entrance of grout. 

More effective distribution is secured by first 
irilling and grouting alternate holes of a one-line arrange- 
ment, or the downstream line of a two-line arrangement. 
routing of a hole should preferably be done after the 

nerete has been placed to a height of not less than 20 

within a radius of 50 ft of the hole. Preferably, 

les should not be drilled or left open closer than a 
listance of four hole spaces from a hole being grouted. 
Galleries eliminate interference with concrete work and 
permit better control of grouting. 

6. In working with deep holes, the best results are 
secured by alternately drilling and grouting in depths 
f from 15 to 20 ft. By this method, the force of the 
injection is concentrated in a smaller depth and lateral 
listribution is more effective. Pressure is increased 
with each succeeding depth of hole so that the effective 
erouting radius is extended. 

7. The best consistency for average work, where the 
iddition of fine sand is not required, is obtained by the 
use of a water-portland cement ratio of about one. 
he consistency of thinner grout mixtures is determined 

local conditions, a water-cement ratio of 10 being 
ibout the maximum dilution necessary. Some advan- 
tage may be obtained in grouting fine rock seams by the 
use of chemical solutions and silica compounds, or by 
idmixtures of tale and diatomaceous earth, but the 
evidence is not conclusive. 
‘. It is difficult to adjust the consistency of cement 
ut to both wide and narrow seams. For maximum 
itertightness, ordinary grouting should be followed by 
rednilling and injection of thin grout under high pressure. 
reliminary injections of chemicals or of colloidal sub- 

nees may be advisable in some cases. 

). It 1s problematical whether a perfectly water- 
ught grout curtain can be obtained and whether per- 

work would entirely eliminate water seepage and 

Supplemental grouting may be required after 

is tested under full head. If adequate drainage 

led, perfect grouting may not be necessary. 

(he deposition of fine silt on rock surfaces im- 

ly above the dam will assist in sealing the founda- 

Vhere clay is economically available, clay 

placed upon upstream bedrock surfaces may 
lvantageous. 

horough washing of drill holes with water is 

ess to remove drill dust and rock chips. Pres- 

sure injections of water into sealed holes may not com- 
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injection than with com- 
pressed-air grout tanks. 
Mechanical mixing, screen- 
ing of grout mixtures, and 
pump supply tanks with 
mechanical agitators are 
necessary features. 

13. Pressure-grouting with asphalt appears to be 
justified only when flowing water is encountered which 
cannot be effectively stopped with cement grout, as the 
life of asphalt under water pressure is questionable. 

14. Successful execution of work depends largely 
upon the judgment of the engineer. Final analysis and 
future procedure are dependent upon a complete record, 
including evidence of effectiveness or deficiencies. 





Scale in Feet 


DAM IS FOUNDED ON ROCK OF GOOD QUALITY 


Rock in the vicinity of the dam is probably all of 
tertiary or younger age, and is of excellent quality, al- 
though considerable faulting is evident. There are 
two major fault systems—main faults and slips. 

The rocks on which the dam rests include two mem- 
bers of a varied volcanic series known as breccia, the 
older and lower being a sedimentary breccia. The term 
‘‘breccia’’ signifies a rock composed of fragments which, 
in contrast with the rounded pebbles of a conglomerate, 
are of angular form. The fragments composing this 
lower breccia, ranging in size up to about one foot in di- 
ameter, are cemented together tightly enough to with- 
stand compression tests of over 8,000 Ib per sq in. 
These tests show that the rock is of more than ordinary 
strength. Water can pass through any considerable 
mass of the rock only by traveling through cracks or 
joints, and these are remarkably few 

This sedimentary breccia is overlain by a harder rock 
of more massive character, which is provisionally termed 
latite flow-breccia. Latite is a lava intermediate in 
composition between an andesite and a trachyte. The 
term ‘‘flow-breccia’”’ signifies a lava crowded with small 
fragments of latite or andesite, incorporated when the 
rock was in a molten condition. The fragments are 
not cemented together but are held in a matrix of solidi- 
fied lava. The latite flow-breccia is a very compact, 
homogeneous, solid rock. 

The contact plane between the two types of rock is 
very inconspicuous, and in the vicinity of the dam site is 
from 100 to 200 ft above the river. The entire upper 
part of the dam abuts against the latite flow-breccia. 

Faults are numerous in the general vicinity of the 
dam, but none of importance pass through the site. 
The faults strike generally northwest, or nearly at right 
angles to the course of the river. With few exceptions 
they dip south and have normal throws with a large hori 
zontal or strike-slip component. The faulting occurred 
thousands of years ago, has entirely ceased, and most of 
the original fault fractures have been tightly sealed. 

Seams are present to a reasonable depth, but are so 





$74 Civit ENGINEER 


confined that excavation to remove them was not advis- 
able. Excavation for the dam revealed tepid springs 
in the lower Nevada limits. -A minor fault on the down- 
stream branch of one fault (designated A-31) is tangent 
to the upstream face of the dam in the bottom of the 
gorge. The zone tightens in depth along a plane in- 
clined steeply under the dam. 

Since the foundation rock was of excellent character, 
broken only by fine seams and fractures, pressure- 
grouting was required mainly for sealing the rock and 
eliminating uplift pressure. Studies of stress conditions 
indicated that tension might develop in the foundation 
zone upstream, under the heel of the dam, because 
horizontal forces acting on the base of the dam would 
have a tendency to compress the concrete and rock. 
Such compression would tend to close seams under the 
toe and open up cracks at the heel, where the uplift force 
would be greatest. It was therefore decided to make the 
foundation as tight as possible by pressure-grouting, and 
to make elaborate provisions for drainage. 


rHREI rYPES OF PRESSURE-GROUTING EMPLOYED 


Three distinct types of pressure-grouting were decided 
upon, designated for convenience as low-pressure grouting, 
high-pressure grouting, and contraction-joint grouting. 

Low-pressure grouting, with pressures varying from 
50 to 300 lb per sq in., was used to fill voids and to pre- 
pare rock areas for grouting at higher pressures, as it is 
generally applicable to conditions where voids are rela- 
tively large and surface leaks are probable. A thick 
mixture was used. Voids above concrete linings in tun- 
nels and adits and in the concrete filling of plugs, of 
anchors, and around penstock pipes were filled with thick 
grout injected under low pressure. Holes for injection 
were provided by placing pipes in the concrete or by 
drilling shallow holes in the rock. The near-surface 
rock of the dam and spillway foundations was grouted 
under low pressure to seal up major fissures and crevices. 
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Shallow holes generally 30 ft or less in depth were used 
for this work. 

High-pressure grouting was used for rock zones uncer 
foundations and around tunnels under pressures varyin 
from 250 to 1,0001b persqin. Grout was injected through 
deep diamond-drilled holes, and this method is more 
costly because of the deep drilling generally required. 
The terms “high-pressure grouting” and ‘low-pressure 
grouting” are relative and depend upon the particular 
project for their values. 

Contraction-joint grouting is essentially a form of low- 
pressure grouting, which requires an elaborate system 
of piping with outlets and vents. Adequate grout stops 
are necessary and careful consideration of piping and 
vent systems must be followed in all designs. 

It was realized that the details of the grouting tech- 
nique would be controlled to a large extent by local condi- 
tions, and would have to be developed and improved 
as the work progressed. A general procedure was out- 
lined, however, as it was realized that many of the field 
employees had very little previous experience in pres- 
sure-grouting. Ample latitude for the improvement of 
technique was provided for both the contractor's per- 
sonnel and government inspectors. 


PUMPS BELIEVED BEST FOR INJECTING GROUT 


The specifications required that all grout should be 
pumped. Previous experience of the Bureau indicated 
that this was the most satisfactory method, because the 
cement mixture is forced directly and continuously into 
the places under treatment at a closely regulated pres 
sure. Pressures up to 3,000 Ib per sq in. can be de- 
veloped if necessary, and the control is simple and flex- 
ible. The air-operated, duplex, piston-displacement, 
‘‘slush’’ pumps were found to be the most satisfactory. 

Except in low-pressure operations for filling large 
voids, very little sand was used. The undesirability of 
pumping sand is self-evident, as high velocities are re- 
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PLAN FOR PRESSURE-GROUTING THE DAM FOUNDATION 
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for most of the work. 
the use of fine cement (screened through 200-mesh 
sieves), and the pressure and rate of pumping, were de- 
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ELEVATIONS OF BOULDER Dam 


uuting System at a Radial Contraction Joint; (+) Arrangement of Grout Holes, Dam Foundation; (c) Grouting System at a 
Circumferential Contraction Joint 


uired in pipe lines to maintain sand in suspension. 
(herefore, a mixture of cement and water was specified 
The consistency of the mixture, 


endent upon the character of the work and the pro- 
edure indicated in the first trials. Both laboratory and 


field experiments indicated that screened cement was 


idvisable in grouting contraction joints and fine rock 
g J 


scams. A thin grout with a water-cement ratio of from 
i to 5 by volume was specified for the initial injection, 


vith instructions to gradually thicken the mixture and 
rease the rate of pumping in accordance with the 
ty and behavior of the hole. 
Probably the most radical change from previous speci- 
itions was the requiring of extremely high pressures. 
\s the frictional resistance to the flow of grout through 
ninute seams and fissures is great, and as previous ex- 


perience indicated that high pressures could safely be 


— to relatively deep holes without lifting the 
ation rock, it was assumed that by the use of 


her pressures, greater penetration and more effective 


illing f seams would be secured and a greater grouting 


lius obtained for each hole. High-pressure grouting 


was generally preceded by low-pressure grouting of near- 
surtace rock to seal up the major crevices and to prevent 


xcessively high pressures from being transmitted to 
nnel lining or structure-contact areas. 

believed that the use of high pressures, together 
technic for decreasing water-cement ratios with 
d rate of pumping, is largely responsible for the 
iccessiul results obtained. It was found that the 


maximum pressure specified for grouting should be ob- 


ined by pumping at a constant pressure of 100 to 300 Ib 
shown by the pump gage) in excess of the desired 
back pressure of the hole. It is important to 

ip at a constant pressure continuously to force the 





maximum amount of grout into the hole in the shortest 
possible time. 


THREE SYSTEMS OF GROUT HOLES FOR DAM FOUNDATION 


The plan for pressure-grouting the dam foundation, 
shown in Fig. 2, provided for low-pressure grouting the 
near-surface rock under the upstream part of the dam 
from shallow holes designated as ‘‘B’’ holes. The main 
grout curtain, located parallel to and a short distance 
below the axis of the dam, was to be provided by high 
pressure grouting of deep holes along the ‘‘A”’ line, which 
followed the upstream edge of the drainage galleries. 
A supplemental or secondary grout curtain, extending to 
El. 775, was located under the upstream heel of the 
dam along the “‘C’”’ line, as shown in the sectional eleva- 
tion, Fig. 3 (6). The main grout curtain was to be ex 
tended into the abutment rock by high-pressure grouting 
of deep holes drilled from the diversion and penstock 
tunnels and of holes drilled along approximately the 
same line from the surface, with a view toward ulti 
mately extending the grout curtain completely across the 
canyon. The foundations under and around the in 
take towers were also grouted through deep holes drilled 
both from the tunnels and from the surface. 

The low-pressure ‘‘B’’ holes were grouted before 
concrete was placed to seal the near-surface rock strata 
so as to saree the leakage of high-pressure grout from 
the ‘“‘A’’ and “C”’ holes and to insure greater penetration 
and sealing of fine rock seams by the high-pressure 
grouting. Thorough grouting under the upstream part 
of the dam was also designed to reduce uplift pressure in 
this zone as much as possible. The ““B”’ holes were from 
30 to 50 ft deep, spaced about 20 ft apart, and staggered, 
with additional holes where necessary for local defects 
and faults. Grout pressures varying from 150 to 300 
lb per sq in. were specified, with instructions that pres 
sures should be as high as local conditions would safely 
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permit. A maximum of 400 lb was actually used in 
many holes. 

To prevent grouting operations from interfering with 
the rapid placing of concrete, the drainage galleries were 
so located as to permit grouting from them of the “A” 
line. The galleries were 5 ft wide by 7 ft high and pro- 
vided ample space for the work. The “A’’ holes were 
drilled on 5-ft centers approximately. Alternate holes 
were grouted in the first operation, and drilling and 
grouting of intermediate holes followed. All “A” 
holes below El. 675 were 150 ft deep. Above this eleva- 
tion the depth was gradually decreased to 100 ft at the 
top of the dam. ‘‘A”’ holes were drilled at an angle of 
15 deg upstream from the vertical and fanned out radially 
to facilitate drilling, to keep the grout zone under the 
heel of the dam, and to permit vertical drain holes from 
the same galleries to be located as far downstream from 
the grouted zone as possible. 

All holes had a minimum diameter, at the bottom, of 
one inch, which was thought to be the most economical 
and suitable size for deep grout holes in good rock. 
Larger holes would increase drilling costs and have a 
greater tendency to clog during grouting owing to the 
lower velocity of the mixture. 

It was required that no ‘A’ hole be grouted before 100 
ft of concrete had been placed above the hole, the con- 
crete cooled, and the contraction joints grouted. This 
was designed to guard against any filling of contraction 
joints with grout at high pressure from the “A’’ line, 
and to provide sufficient weight above the hole to 
avoid displacement of the rock. The specified grouting 
pressures were: 

1,000 Ib per sq in. 
750 Ib per sq in. 
500 Ib per sq in. 


Below El. 800 
El. 800 to El. 1,000 
Above El. 1,000 . 


All holes were to be started with finely ground cement, 
98 per cent of which would pass a 200-mesh screen. Ifa 
hole took more than 300 sacks of screened cement ard the 
stalling pressure was less than 500 Ib, however, the 
cheaper unscreened cement could be used until the hole 
refused cement at 500-lb pressure, at which time re- 
screened cement should again be injected. 

The “‘C”’ holes were drilled through pipes placed in the 
fillet at the heel of the dam. It was originally intended 
to grout the “A’”’ line first, but storage was begun before 
the “A” line was completed and the plan had to be re- 
versed. Excavation disclosed that fault A-31 dipped 
downstream under the heel of the dam. Although the 
fault was tight, it was considered advisable to grout it. 


PREPARATIONS FOR GROUTING CONTRACTION JOINTS 


The dam is divided, by radial and circumferential con- 
traction joints, into blocks varying in size from 25 by 30 
ft at the downstream face to 50 by 50 ft at the upstream 
face. The radial and circumferential joints are inter- 
locked by means of keys formed to provide maximum 
resistance to shear after grouting. Metal grout stops 
are placed across radial joints at both faces of the dam 
and across the circumferential joints at each junction 
with a radial joint. Vertically the stops are placed at 
50-ft intervals. 

The necessity for producing a crack of sufficient width 
for grouting purposes without causing so much shrink- 
age in the mass as to produce cracks at other than con- 
traction joints, was responsible for the block layout. 

In Figs. 3(@) and 3 (c) is shown the design of the con- 
traction-joint grouting system, based on experience 
gained by the Bureau in the construction of the Gibson 
and Owyhee dams. It consists of lower and upper 
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headers connected at intervals by risers equipped with 
outlet boxes or condulets for admitting the grout to the 
joints. The grout was forced into the lower header and 
thence through the risers into the joints. The upper 
header served as a vent to allow the escape of air and 
water from the joint. Injection was continued until the 
grout returning from the upper header was of the same 
consistency as that in the supply header. Pressures 
were limited to 50 Ib per sq in., and adjacent joints were 
kept full of water to guard against displacement of the 
columns and to prevent infection of an ungrouted joint 
by grout leakage. 

The abutment contact planes were provided with a 
similar grouting system through which grout will be 
applied when the reservoir is full and the dam has been 
given its full deflection. 


GROUTING THE SPILLWAY FOUNDATIONS 


In designing the grouting system for the spillways, the 
principal object was to consolidate the foundations and to 
provide a cut-off against percolating water. The spill- 
way weirs are really gravity-type dams 75 ft high on the 
Nevada side and 85 ft high on the Arizona side. Be- 
cause of the depths of the channels below the weirs, con- 
siderable attention was paid to grouting and drainage 
provisions to insure the safety of the weirs, and prevent 
water pressure on the channel linings. The same sys- 
tem of grouting employed on the dam foundation was 
applied to the spillway foundations. 

The surface rock under the weirs and channels was 
first sealed by grouting shallow holes under limited pres- 
sure. A cut-off curtain was created by the high-pres- 
sure grouting of holes 100 ft deep, spaced 10 ft apart 
along the upstream edges of the spillway weirs. Con- 
siderable porous rock was revealed, and screened cement 
under high pressure was injected in these areas. Be- 
cause of porous rock in the Arizona spillway area and 
some badly fractured rock on the Nevada side, the rock 
slopes below the upstream side of the Nevada spillway 
were covered with gunite, and the forebay area above the 
Arizona spillway was blanketed with clay soil. 

A summary of the amount of grout used is given in 
Table I. 


Taste I. SumMaryY or GRoUTING WoRK 


Deitumwnc Grovurino 


FEATURE Lin Ft Cu Ft 
I os gt ge hw We oe) ew le 36,018 21,931 
es gk to ow 10,964 8,228 
PRE. ota, cg 2 os ‘ » a 68,462 74,590 
Under dam abutments from tunnels ....... 27,128 24,458 


Diversion and penstock tunnels . 150,582 224,751 


Tunnel anchors and manifolds. ......... 1,442 9,848 
Adits and miscellaneous .... a eed 9,332 12 495 
Dam contraction joints... . Ry , 7 33,477 
Tunnel plug contraction joints ; “Or ay 7,271 

. eee oe ares a . 303,928 417,049 


Foundation grouting studies and designs were pre 
pared under the direction of Senior Engineer W. § 
Blomgren, to whom I am indebted for many helpful 
criticisms and suggestions. The designs for the con- 
traction joints and joint grouting systems were prepared 
under the direction of Senior Engineer J. J. Hammond, 
Assoc. M. Am. Soc. C.E., and all Boulder Dam designs 
were prepared under the supervision of B. W. Steele, 
Assoc. M. Am. Soc. C.E., designing engineer on dams. 
All Bureau of Reclamation work is directed by the Com- 
missioner (the late Elwood Mead, M. Am. Soc. C.E., 
John C. Page, acting) in Washington, D.C. The chiet 
engineer is R. F. Walter, and the chief designing engineer 
is J. L. Savage, both Members Am. Soc. C.E. 
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The Scientific Approach to Traffic Problems 


Adequate Control of Traffic in Our Large Cities Requires Engineering Technique 


By Lewis W. McInryre 


MemMBER AMERICAN Society or Civit ENGINEERS 


PRESIDENT, INsTITUTE OF TRAFFIC’ENGINEERS; CONSULTING ENGINEER, PitrssurGH, Pa. 


RACTICALLY every city 
and town in this country is 
concerned with the problem 

{ adapting its eighteenth or nine- 
teenth century street system to 
twentieth century traffic conditions. 
[his involves not only remodeling 
id street patterns and widths but 
iso securing the maximum effi- 
iency for existing thoroughfares. 
[t involves scientific planning of new 
uteries where such are possible; 
, solution of the parking or terminal 
problem; a scientific study of traf- 
fic accidents to eliminate their 
auses; the better education of 
motorists; development of scien- 
tific methods of law enforcement; 
ind new types of organizations to 
ring about coordination of the 
mstruction, engineering, educa- 
cational, and enforcement activities. 
lraffic engineering has had a 
rapid growth during the past ten 
ears, and it is now a definitely 
established branch of engineering. 
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It is probable that 
this growth will continue, but it should be recognized 
that the demand for traffic engineers will never reach a 
lume comparable to that in the standard branches of 
ngineering. .The field is an engineering specialty, and 
is not desirable to tempt a larger number of men into 


e indicates Points where 
Traffic Counts were Taken 


LMOST everyone drives an auto- 

mobile. Almost everyone is there- 
fore well aware that the traffic control 
problem is not being given the attention 
that its seriousness warrants. Delays 
caused by unnecessary traffic signals at 
some intersections are surpassed only 
by the confusion and altercations occur- 
ring at other points where the necessary 
control is missing. Such conditions, 
which prevail here and there in every large 
city, illustrate only one of the many traf- 


fic problems that need the scientific ap- 


proach of the engineer for satisfactory 
solution. In this article, which 1s 
abstracted from a paper delivered before 
the annual meeting of the Society for the 
Promotion of Engineering Education 
held at Atlanta, Ga., on June 24, 1935, 
Mr. McIntyre demonstrates that there is 
such a thing as a scientific approach to 
the traffic problem, offers arguments to 
show its importance, and urges an active 
interest in securing adequate control. 
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Pa, Cleveland in 1914. 


it than can be profitably employed. 
Permanency of employment in traf- 
fic engineering work is more subject 
to the vagaries of politics than other 
forms of public employment, except 
possibly the consulting field, and in 
this it corresponds to highway engi- 
neering 25 years ago. 

Almost everyone drives an auto- 
mobile. Therefore, it seems, almost 
everyone thinks he knows how traf- 
fic should be handled. Even many 
engineers do not appreciate the fact 
that scientific principles can be ap- 
plied to the control of traffic move- 
ment. By tradition furthermore, 
traffic has been under the control of 
the police departments. While many 
phases of traffic control still are and 
should be controlled by police de- 
partments, it requires patience, di- 
plomacy, and engineering skill of a 
high order to achieve results under 
such conditions. Nevertheless re- 
sults have been achieved and much 


progress has been made. 

Many persons who have no direct control over traffic 
engineering work can influence traffic control policies 
and help to prevent the blunders which are frequently 
made. In some cases engineers who have had a course in 
traffic engineering have served as chairmen of traffic 


committees, chambers of com- 
merce, automobile clubs, and 
local engineering societies. As 
it will probably be many years 
before all cities have traffic en- 
gineers, municipalities which 
do not have them must depend 
upon other persons for any ef- 
fective traffic engineering work 
that is done. 


DEVELOPMENT OF THE MODERN 
TRAFFIC SIGNAL 


Prior to 1900, police gave at 
tention to traffic only when 
there were parades, or disputes 
between drivers. Officers were 
probably first assigned to traf- 
fic duty in 1903 in New York 
City. The first experiment to 
interrelate the movement of 
traffic at various intersections 
was made in 1913 in New York 
City, consisting of the use of 
signal flags and hand-operated 
semaphores. ‘The first instal- 
lation of traffic signals was in 
In Salt 
Lake City in 1917 the signal 
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lights were first staggered, giving a progressive system. 
The first traffic tower was put into operation on Fifth 
Avenue in New York City in 1920. These towers were 
not connected for simultaneous operation. When the 
officer in charge of the master tower changed his signal, 
those in charge of the adjacent towers did likewise. 

The first installation of an electrically interconnected 





Tus Serious Trarric SIrvuaTion Was GREATLY IMPROVED BY 
REDUCING THE Size OF THE TRAFFIC CIRCLE, INSTALLING SPECIAL 
SIGNALS, AND PROPERLY PAINTING Roapway LINES 


signal that could be controlled automatically was made 
in Houston, Tex., early in 1922. The first modern four- 
way signal with the general appearance of the present- 
day signal was installed at State and James streets in 
Syracuse, N.Y., in 1922, and less than a year later the 
famous Michigan Avenue signal system was installed 
in Chicago. In February 1926, the noteworthy flexible 
progressive system of 49 signals operated from a central 
control board was introduced in Chicago. In April 1928 
the first installation of traffic-actuated signals was made 
at Orange and Humphreys streets in New Haven, Conn. 

The rectangular plan of street layout is of extreme 
antiquity. Many medieval cities were constructed with 
circumferential walls and fortcifiations for defense pur- 
poses. The space occupied by these walls, after the walls 
themselves had been demolished, was used for circum- 
ferential streets and boulevards. Although several cities 
early used radial thoroughfares superimposed on the 
rectangular system, the significant developments in street 
and highway planning are of comparatively recent origin. 
These include the use of traffic loops for by-passing 
through traffic around, but sufficiently close to business 
districts, and during the past ten years super-highways 
have come into prominence for handling dense traffic. 
The New Jersey approach to the George Washington 
Bridge, the West Side elevated highway in New York, 
and Wacker Drive in Chicago are notable examples. 
Many of these highways have complete grade separations 
of the clover-leaf or similar type. A city plan that has 
been much discussed recently is that of Radburn, N.J. 
This uses a principle of carrying through traffic on a 
limited number of main streets with intersections at 
widely separated intervals. Residential streets do not 
run through, thus discouraging through traffic. 

The first teaching of the elements of traffic control in 
any college course was probably at the University of 
Michigan in 1921, followed by some instruction at the 
University of Pittsburgh in 1923. The first full-time 
trafic engineer was employed in Pittsburgh in 1925. 
The Institute of Traffic Engineers, the professional society 
for traffic engineers, was formed in 1930. 
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Let us examine a few of the phases of city traffic 
problems. Probably the most spectacular is that of 
traffic signals. To install a stop-and-go signal at an 
intersection seems a rather simple matter. It is evident, 
of course, that there are problems in electrical design 
involved in the building of such a piece of apparatus, 
but first it must be determined where such control ap- 
paratus is justified and where it will function. This 
involves a careful study of traffic volume (Fig. 1), types 
of movement, variations of movement during different 
periods of the day, types of accidents occurring at the 
intersection, proper proportion of signal period on the 
various streets, proper total signal cycle so as to avoid 
undue delay to traffic, and determination of those 
hours of the day during which the signal should operate. 
I wish to emphasize particularly that a traffic signal 
is by no means a cure-all for accidents. Improperly 
installed it is quite likely to cause accidents. Three 
independent studies covering about 600 intersections in 
widely scattered areas have shown that at 36 per cent 
of the intersections, at least, accidents were actually 
increased after the traffic signal was installed, and that 
at 30 per cent more, there was no change in the number 
of accidents. Surely these figures emphasize the need 
for scientific analysis before such signals are installed. 
If sufficient fundamental data are available, the proper 
signal cycle can also be worked out by mathematical 
analysis. The work of Carl P. Nachod, member of the 
Institute of Traffic Engineers, is one of the many in- 
teresting developments along this line. The need for 
the scientific approach is even more obvious when we 
consider signal systems which are tied together, as in the 
case of the flexible progressive system which attempts to 
provide relatively continuous flow in every direction. 
The design of such a system involves an intimate factual 
knowledge of the time required to complete the various 
movements and turns. At all intersections a knowledge 
of the ratio of traffic volume in each of the various lanes 
of each street is needed. An analysis of the reservoir 
capacity available in various blocks where there are 
large infiltrations of traffic and the speed with which 
traffic can be made to move are important factors in 
determining the signal cycle. The length of blocks is 
important. Reversals of traffic flow at different times 
of the day, varying traffic volumes at different times of 





PEDESTRIAN SUBWAYS HAVE A PLACE IN THE TRAFFIC SCHEME 


the day, and variations in the interference of parking 
and loading with traffic movement must be considered. 
For instance, in the city of Pittsburgh, which still has 
the largest flexible progressive signal system in the world 
in its downtown district, the signal cycle is changed 13 
times each day. A different type of coordination 's 
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ysed during the morning and evening peaks, and a 
different flow speed on Sundays and holidays. 

Let us consider the vehicle-operated traffic signal. 
Such a signal must have a so-called initial interval or 
green) period of sufficient length to permit vehicles to 
start from rest and clear the intersection. This must be 
followed by a vehicle interval of somewhat shorter dura- 
tion, just suitable for vehicles which are already moving 
to clear the intersection. But we cannot permit vehicles 
on one street to hold the right of way indefinitely. There- 
fore we must have a maximum time interval which will 
transfer the right of way to the opposing street at the 
proper time. Now what of the vehicle which approaches 
the intersection just as the maximum timer is transferring 
the right of way (end of the yellow period), but which 
does not have sufficient time to clear the intersection? 
Such a vehicle must stop, and the timer must have a mem- 
ory feature which will transfer the right of way back at 
a later time to pass through. What of the vehicle which 
approaches the intersection just at the end of the green 
period, without having sufficient time to clear the inter- 
section? Ordinarily the yellow period is adjusted to 
provide sufficient clearance period, but this marginal 
vehicle must have a little more time for clearance. There 
must accordingly be a time extension of the yellow inter- 
val. How far from the intersection shall the pads which 
actuate the timer be placed? This depends on normal 
vehicle speeds, grades of the street, and other factors. 
How shall we insert special periods for left turns? How 
shall the value of the results in dollars and cents be 
balanced against the cost of the equipment? Surely 
this brief summary is sufficient to indicate that the 
traffic-operated signal constitutes a problem for the 
engineer and not for the layman. 


STANDARDIZATION OF TRAFFIC SIGNS NEEDED 


In the matter of traffic signs, much has been done to 
bring about standardization, yet much remains to be 
done. What is the relative visibility of different colors, 
by both day and night? What size reflector buttons pro- 
duce maximum visibility? Shall we use words or sym- 
bols? What are the relative values of the various 
shapes? How high shall signs be mounted to secure 
maximum effect? Under what circumstances is illumi- 
nation justifiable? If we are to have practical and 
effective traffic control these matters must be determined 
by the engineer, using the scientific method of approach. 
foo many of our signs are erected by haphazard rule-of- 
thumb methods. 

Let us examine, from the scientific point of view, such 
a comparatively simple matter as the elimination of a 
left-hand turn. How much extra mileage will be created 
by this elimination? How much extra congestion at 
other corners will result? How shall we mark the pro- 
hibition so that the result is not just more confusion? 
And will the elimination of the left turn merely produce 
a heavier turn either right or left at some other inter- 
section? Will the turn be transferred to an intersection 
where the interference with pedestrians is greater than 
at the intersection from which the turn was eliminated? 
(hese are some of the questions which require answers 
before definite steps are taken. 

Passing to the parking problem, we find that there are 
at least four classes of street use: (1) The safe and free 
movement of traffic; (2) the loading and unloading of 
vehicles; (3) short-time parking; and (4) long-time park- 
ing. Various classifications of regulations are in use. 
(hese have mostly been fixed haphazardly, and as a 
result no one is satisfied. The early-bird motorist ar- 
"ves at a curb parking space and is permitted to park. 
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He clings tenaciously to his privilege of parking on the 
street. Then there are other motorists who arrive too 
late to park, or who do not wish to park. They appreci- 
ate the ease with which they could move if there were no 
vehicles parked. Some merchants defend the rights of 
their more fortunate customers to park at the curb, 
while others defend the rights of less fortunate customers 





Tus SIGNAL PERMITS A THREE-WaAy TRAFFIC MOVEMENT 
THROUGH THE USE OF ARROW SIGNAL LENSES 


who cannot conveniently drive to their stores and so 
choose to do business elsewhere. Then there is the truck 
driver who cannot find a place to unload his truck. 
All of the foregoing is complicated by haphazard enforce- 
ment methods and traffic-ticket fixing. Surely such a 
muddled state of affairs is not the result of applying the 
scientific method. 

But what can be done? First a parking survey should 
be made to determine the parking demand character- 
istics. The availability of parking and storage lots and 
garages should alsobe determined. The available loading 
and unloading facilities, both street and off-street, must 
be surveyed. The street system should be studied, its 
roadway capacity determined, and its curb parking 
capacity found. The traffic flow characteristics of the 
street also have a bearing. What is the volume of flow? 
What kinds of vehicles use the street? What is the effect 
of parking on mass transportation? What is the speed 
of flow? What are the minimum headways when 
the street flows full? What is the accumulation of 
vehicle load in the district? 

With such basic data as these, sound and proper 
regulations can be recommended. Such regulations 
simplify enforcement because it can easily be shown 
that they meet the actual needs. Merchants and other 
interested business people soon come to appreciate traffic 
work which is done along these lines and give it their 
hearty support. Motorists, too, realize that they are 
being treated fairly and are not being penalized because 
of the whim of some ill-informed official. 


SCIENTIFIC METHODS AID IN REDUCING ACCIDENTS 

The highway accident problem is an outstanding ex- 
ample of the application of the scientific method to 
traffic problems in cities. Motor vehicle and pedestrian 
accidents continue to mount, yet in spite of the increase 
in the national toll, certain cities where the scientific 
approach has been used have actually reduced their 
traffic accidents. For example, Pittsburgh in 1932 tied 
with Evanston, IIl., for first prize in the national traffic 
safety contest sponsored by the National Safety Council. 
It had shown a startling decrease in traffic accidents due 
to the use of the scientific method. In 1933 Pittsburgh 
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was second among cities of over 500,000 in this same con- 
test. In 1934 it was again second, being beaten out by 
a few points by Milwaukee, whose enforcement efforts 
were outstanding. 

How is the scientific approach applied in reducing 
traffic accidents? In the first place there must be de- 
veloped a standard form of accident report so that the 











for the fact that Evanston tied with Pittsburgh for the 
first national safety prize in 1932. 

Let us consider highway lighting. In these days of 
economy candle-power has been reduced and alternate 
lights turned off. A number of studies have shown q 
direct relation between highway lighting and highway 
accidents. Unfortunately the data are not sufficiently 
numerous, nor have they been given 
sufficient publicity. But even from 
the standpoint of economy, jis jt 
better to save a few dollars on high. 
way lighting at the expense of |os- 
ing many lives and many dollars 
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Construction of the Traffic Island and Rerouting Around It of Left Turns from West I might mention the question of T 
on Bigelow Boulevard, on July 1, 1931, Materially Reduced Accidents street-car loading-zone design. out 

What is the proper shape for the ind 

pertinent data with respect to each accident can be abutment? While recognizing the usefulness of the street- up 
recorded. Next these reports are filed by location so car loading zone as a means of by-passing traffic while bers 
that the worst accident locations can be studied first. street cars are loading, many persons discourage their use -_ 
Then each accident is charted on a large-scale plan of because of the number of accidents resulting from vehicles less 
the location (Fig. 2). From these charts it will usually striking the abutment, particularly at night. Such abut- ton 
be found that accidents fall into certain classes. The ments can be designed to minimize damage to vehicles a 
basic cause of each class can often be found and the cor- striking them. A number of experiments have been con- pe t 
rection applied. The accident spot map is also useful ducted along this line, some with remarkable results. seaee 
in pointing out to officials and interested citizens why The proper treatment of pedestrians is another most eng 
steps are being taken at certain locations and why cor- important phase of the traffic problem. Certainly the - 
rective devices are being applied at one location despite pedestrian has been grossly neglected. He has been = 
the fact that there is an incessant clamor for action at given a certain right by law, but too many pedestrians Uni 
other locations. By this means citizens can easily be have been killed defending their right of way. Some nat! 
shown the relative importance of the accident problem proper protection must be furnished. Shall it be sepa- mot 
in various districts. rated pedestrian underpasses or overpasses? Shall it gest 
Such accident studies are useful in enforcement work. be a separate interval in the signal cycle during which only a 
Is it better to have “sharpshooting”’ enforcement or the pedestrians may move? If this is adopted, it certainly "y 
‘‘scatter-gun-barrage’’ type so often seen? Is it better means that pedestrians must submit to regulations just tol 
to send an officer to a certain location looking for cer- like motor vehicles. Or is a longer signal clearance * 

tain types of violation which are known to cause accidents, period or a special signal clearance period designed for 
or is it better to send him out with the general instruction pedestrians practical? Pittsburgh has tried the latter Fee 
to merely enforce the law? When the latter policy is method with considerable success, but many more i 
followed, the result too often is that motorists are data are needed on the results of these methods before me: 
harassed for offenses which actual statistics have shown we can properly measure their effectivenss. These are ros 
to be of relatively minor importance as far as accidents problems suited to the scientific approach. C 
are concerned. Many other problems might be mentioned, among them ach 
The accident investigation squad is another result of the question of cruising taxicabs, the relation of mass ne 
applying scientific methods. This is a special police transportation to our street systems, the proper methods tha: 
squad, equipped with a camera and a tape, organized to of rounding curves and splaying out intersections, and oe 
investigate accidents and to prosecute motorists who problems of designing highways so as to make them more oats 
can be shown to have violated the motor code. When _ suitable for moving traffic. There are problems of street i 
an accident occurs, the squad is notified by radio. It width; lane capacity; bridge approaches; arterial high: of t 
proceeds at once to the scene of the accident. Sketches way and parkway design; railroad crossing protection, dal 
are made of the location of the vehicles, photographs are proper organization and methods to be used by traffic fons 
taken, skid marks are located and photographed, and police and school-boy patrols; proper traffic laws and 199 
a complete case against the violator is developed. This regulations; proper control of the driver; and driver res; 
is followed through to the courts and the offender is licensing. Then there is the whole field of traffic educa a 
punished. Evanston, IIl., under the direction of Frank tional work. While the latter may not be strictly eng" on 
Kreml, has been particularly successful in the use of the neering, yet if it is to be effective, it must also be based oan 


accident investigation squad, which is largely responsible 


on the scientific approach. 








HIRTY years ago our engi- 
[ering magazines contained 
many heated arguments con- 
cerning the excellencies of “‘self- 
made’ engineers versus those of 
college-trained men. However per- 
tinent arguments of the kind may 
have been then, there seems now to 
be little question but that the supply 
{ engineers selected to hold posi- 
tions of responsibility in the future 
will come practically altogether 
from graduates of modern engineer- 
g colleges. The fact that engi- 
neering registration is now required 
in all but 13 states of the Union gives 
marked emphasis to this viewpoint. 
The engineering profession with- 
wut doubt nears the day when it will 
find it desirable or necessary to set 
up definite barriers limiting mem- 
bership to those who are able to 
meet specified educational and pro- 
fessional standards. The formula- 
tion and administration of mental, 
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yas less urgent, perhaps, than 
many problems in later life, few 
decisions are more difficult for the 
average youth than the choice of a proper 
college course. Any yardstick which 
will indicate, however roughly, the apti- 
tude of the prospective engineering stu- 
dent, 1s also of value to the teaching staff. 
No peculiar menial trait, at least of a 
measurable character, seems to exist 
which foreordains an individual to be an 
engineer or a member of some other 
profession. On the other-hand, a sys- 
tem of tests administered to freshmen 
previous to regular registration at the 
Missouri School of Mines makes i 
possible for the faculty to predict with 
reasonable accuracy the degree of success 
which a given candidate may expect in 
engineering study. The following arti- 
cle, abstracted from Dr. Mann's address 
before the Student Chapter conference 
held at Hot Springs, Ark., on April 23, 
1936, outlines graphically the development 
and application of the testing system. 


Selecting and Guiding Engineering Students 


A System for Measuring Their Interests, Scholastic Ability, and Personality 


izing special techniques, we have 
secured correlations as high as 0.81. 


ENGINEERING APTITUDE A 
COMPOSITE QUALITY 


One of the difficulties facing those 
who would work in the field of selec- 
tion of students who are about to 
enter college is the lack of a satisfac- 
tory notion of engineering aptitude. 
Engineering educators seem to be- 
lieve that there exists some specific, 
measurable mental trait or traits, 
which the engineer has and which 
those who are not engineers do not 
have—in other words, that engineers 
are born, not made. 

As a matter of fact, there are 
probably few human traits to be 
found in absolutely zero amount in 
any individual. The more useful and 
scientific concept is that these various 
qualities exist in individual human 
beings in different degree——one 
quality in low degree, another in 


special aptitude, and other tests, at 

or before the time of college entrance, will give a fairly 
comprehensive idea of the entering student’s fitness for 
engineering study, and of his aptness for engineering 
practice after he has graduated. 

With the appointment of Dean C. E. Seashore, of Iowa 
University, to the Board of Investigation and Coordi- 
nation, which had been set up by the Society for the Pro- 
motion of Engineering Education, there came the sug- 
gestion that S.P.E.E. should administer the Iowa place- 
ment tests in the fields of chemistry, English, mathe- 
matics, and physics. 

When the Iowa placement tests had been administered 
to large groups of engineering students the country over, 
it became apparent that they constituted, for the pur- 
poses stated, a battery of measuring instruments superior 
to anything yet widely tried out. A number of promi- 
nent engineering schools then adopted the plan of giving 
the Iowa tests in chemistry, English, and mathematics 
to all their freshman students at the time of entrance. 

Coefficients of correlation between test scores and 
achievement in the specific fields of measurement in these 
tests fell between 0.50 and 0.77. The test results showed 
that the engineering teacher cannot assume that the 
student's high school record has much significance 
as an index of his success in engineering study. 

_The writer has developed aptitude and training tests 
ot the lowa type in the fields of engineering drawing and 
lescriptive geometry. In the work of nine different 
‘reshman classes at the Missouri School of Mines since 
1924 se tests have proved fully as effective in their 
respective fields as are the Iowa tests. The total number 
ol students involved is slightly over 1,100. An average 
correlation coefficient between drawing aptitude test 
scores and grades in engineering drawing is 0.625. Util- 


medium degree, and a third in high 
degree—exactly as we find various chemical elements 
existing in differing amounts in different chemical com- 
pounds. What we need to have and to apply is a whole 
group of human yardsticks (tests) that will enable us 
objectively and accurately to measure or to estimate 
the relative degree in which each of the measurable 
qualities exists in any one individual. 

In addition to whatever other aptitudes the prospec- 
tive engineer of the future must possess, it seems evident 
that he must have at his disposal all those aptitudes 
which are necessary to enable him satisfactorily to 
complete a standard four-year course of engineering 
study or its equivalent. This being true, then we already 
have at our command, in the Iowa placement tests, a 
series of relatively accurate engineering aptitude tests 
which can at once be made use of in every engineering 
college in the country. Although the ‘cooperative’ 
series of tests has not been experimented with in precisely 
the same way that the Iowa tests have, yet the results 
achieved with them, where they have been employed, 
should mean that they could be used with as much 
effectiveness, perhaps, as the Iowa tests. 

Eminent engineers from time to time have invested the 
ideal engineer with such qualities as honesty, accuracy, 
integrity, character, power to visualize, and interest in 
engineering. But for the present let us be satisfied to 
limit our definition of engineering aptitude so that it will 
include only those qualities which are objectively measur- 
able. Of course, as time goes on we shall find it possible 
thus to measure more and more of the qualities we desire 
the engineer to have. 

It must also be remembered that, in predicting success 
in engineering study, mental abilities are not the only 
factors involved. Among the other factors to be con- 
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sidered we should include the student’s health, his life 
expectancy over a four-year period of engineering study, 
the smoothness of his home life, his objectively measured 
interests in the various professional fields, his interest in 
extra-curricular activities such as would detract from his 
effectiveness at engineering study, his financial re- 
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of the whole battery of Iowa placement tests, the writer's 
drawing and visualizing tests, and scores on the Strong 
interest test, we have been able to devise objective 
methods that rather accurately locate the boy of excep. 
tional ability whose fundamental interest is not in engi. 
neering, but in the profession of medicine, law, ministry 


or teaching instead. In other 
cases both the interest and the 
measured ability are such as seem 
to make any professional career 
inadvisable. 

Administration of the Strong 
test requires a considerable length 
of time for scoring. However, 





“SCHOLASTOGRAPH" OF A StupeNtT Wuo Snows Hicu APTITUDE AS A 
FRESHMAN, AND Hicu ABILITY IN ENGINEERING STUDY 


Missouri School of Mines, Class of 1935, Student No. 35190 


Results of Freshman Week Tests in Chemistry, Drawing, Mathematics, and 
English, Both in Aptitude and Training 
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daily did not come to us all in a 
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single year, nor are they perfect 
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LecenpD 
CA. CT @ chemical aptitude and training MA, MT = 
DA, DT, DS = engineering drawing aptitude, ing 
training, and sectioning score DC = 
EA, ET = English aptitude and training Si, Ss, ete. = 
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mathematics aptitude and train- 


test of visualization, Mann 
scholarship by semesters 

S» = scholarship in semesters beyond 
the eighth 


of theirkind. However, we made 
extensive and immediate use of 
such tests as we had, and created 
the American Society for Testing 
Materials torefine them and devise 
many more. So in this business 
of measuring aptitudes we must 








sources, his personal character and appearance, idiosyn- 
crasies, and other qualities. 

In view of the foregoing, we need expect no perfect 
correlation (such as 1.000) in our attempt to utilize 
merely scholastic aptitude tests to predict scholarship in 
engineering colleges. We shall do well indeed, in my 
judgment, if we eventually get coefficients that run as 
high as 0.70, 0.75, or 0.80. Making such improvements 
in present scholastic tests as we can, we should at the 
same time endeavor to work out scientific means for 
measuring the non-scholastic qualities referred to. 


MEASURING VOCATIONAL INTEREST 


Professional interest is one quality that already can be 
measured objectively with great effectiveness. Along 
with many other investigators, the writer has demon- 
strated to his own satisfaction that this is true through 
administering Dr. E. K. Strong’s excellent vocational 
interest test to a group of approximately 1,000 engineer- 
ing students and teachers in Missouri schools of engineer- 
ing. By the use of this test we have been able to measure 
the intensity of student interest in 24 of the most impor- 
tant fields of accomplishment, covering engineering and 
most of the scientific professions related to it. In addi- 
tion we are able to measure interest in the professions of 
medicine, psychology, ministry, teaching, law, journal- 
ism, salesmanship, and certain business lines. 

Just because a given student has high mental ability 
in general, and particularly in the field of English, phy- 
sics, mathematics, or chemistry, it does not necessarily 
follow that he should pursue engineering study. By use 


not be led to expect perfection 
in the tests now available, when we know that if we 
work at the problem we shall evolve both more and better 
tests by 1950. 


PROCEDURE AT MISSOURI SCHOOL OF MINES 


The methods selected for interpreting and utilizing the 
test scores and results already accumulated, are just as 
important as the choice and administration of suitable 
tests. We have not known how best to use the results 
which should be made to live. The Missouri School of 
Mines is one of those institutions in which the aim has 
been not only to experiment with and develop aptitude 
tests, but also to make the greatest possible use of the 
results attained. The principal features of this system 
will now be described. 

At the Missouri School of Mines the testing of fresh- 
men is begun one week in advance of the regular registra- 
tion day. During this period, called “freshman week, 
and under the general supervision of the registrar, the 
departments of chemistry, English, and mathematics 
administer the respective aptitude and training tests 
the Iowa placement series, and the engineering drawing 
department administers the writer’s locally developed 
drawing aptitude test and the Strong interest test. It's 
possible to score all the placement tests rapidly; and by 
Saturday of freshman week scores on all the placement 
tests given are usually available at the registrar's office. 

On the basis of the information so secured it is possible 
to set up superior, mediocre, and low sections in each ol 
the departments involved, so that instruction appropriate 
to the different levels of ability may be given during the 
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ensuing term. The department of physics uses the same 
type of program with its sophomore courses. By the 
middle of the semester it is possible to assemble results of 
all the testing, including Strong interest test scores, on 
cards (variants of the psychograph) which we have 
named ‘‘personographs.’’ These are in fact maps of the 
interests, scholastic ability, and personality of the stu- 
dents, which permit quick appraisal of the whole mental 
make-up so far as it has been measured. 

In order to con- 


we desire the arithmetic mean in place of the median, 
another column enables us to picture this also. 

We have found it possible to represent Strong interest 
test scores in the same manner on “‘intrestographs,’’ as 
we call them—5 by 8-in. cards having appropriate col- 
umns of figures for marking the V-scores, one column for 
each different profession in which interest is measured. 
The form shown in Table II provides for graphic repre- 
sentation of the intensity of student interest in the 

various professions 
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numbered “one,” 
“Ol,” or “V,.”’ In like manner students in the lowest twen- 
tieth may be selected, that is, in‘‘twenty,’’or “20,’’or “Vop.”’ 
hese ‘‘V-scores,’’ being readily understood, are very 
convenient if one desires to correlate the scores on two or 
more tests. In practice, the V-scores, or twentieths of 
the class, are very readily determined from a high to low 
tabulation of the scores and student names on any given 
test. If, for example, there are 200 students in a fresh- 
man class, then there will be ten students in each of the 
twentieths. These groups of ten may be rapidly sepa- 
rated on the list by drawing pencil lines between suc- 
cessive groups. 

Ii we now desire to construct a graphic picture of 
student achievement, or a ‘“‘scholastograph,”’ on a whole 
battery of tests, we need only print on a 5 by 8-in. card 
vertical columns of figures progressing from 01, 02, 03, 
etc., at the top to 17, 18, 19, and 20 at the foot (Table I). 
1 he high, medium, and low twentieths show respectively 
iigh, medium, and low scholastic ability. A symbol such 
as “CA,” “DA,” ete., placed above each separate col- 
umn, tells what test that column stands for. A card 
with such a group of columns, one for each test in the 
dattery, is provided for each student taking the tests. 
A small circle is drawn around the appropriate V-score 
iumber in each column for the individual student for 
each test of the battery he took, and we then have pic- 
tured to the eye what he did on the whole battery. We 
‘an select the median V-score value by eye and indicate 
this on « separate column provided for the purpose. If 


zone. Low ability 
is shown whenever the sectors are only partially shaded 
in, starting from zones nearest the center of the chart. 
Using such zones on the chart, it is possible to record 
in what twentieth the student should be classified in each 
test or measurement made; and one can also read in what 
quarter of the class, or other division, he belongs. Stud- 
ent 34160, shown in Fig. 1, had high mental ability, high 
powers of visualization, a good scholastic record, and high 
interest in scientific and engineering fields. His interest 
in the humanistic fields, like that of many practicing 
engineers, was relatively low. 


TESTS PROVE EFFICIENT AND VALUABLE 


The use that can be made of such a testing program in 
predicting graduation from an engineering course after 
four years of engineering study is suggested by Fig. 2. 
The tests were given at the beginning of the period, be- 
fore students had been in any classes. Students in the 
top horizontal row of the chart are those who rated in the 
top twentieth of the group taking the Mann drawing apti- 
tude test during freshman week, the fall of 1935, before 
students had entered any class. The bottom horizontal 
row has in it all students who rated in the lowest twenti- 
eth on the same test. Students in intermediate hori- 
zontal rows rated in the intermediate twentieths on the 
test. The V-score norms used in this chart were deter- 
mined by combining the scores of all students who took 
the tests in the fall of 1931 and in that of 1932. This 
will explain the inequality of the number of students 
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of all failures for the entire class came 
from the lower half of the class; (6) two 
exceptional students (1 per cent of the 
class, who undoubtedly would have grad. 
uated had they lived) died. 

I have similar charts for each separate 
test of the Iowa series used, and for pooled 
scores on all the tests. Sets of charts of 
the kind covering eleven years of study, 
and particularly for the last six successive 
graduating classes, exhibit practically the 
same effectiveness for the tests. We think 
the charts and these studies show that 
pre-college selection of superior students 
|__ adapted to succeed in engineering study 
‘is altogether possible at this time, and 

that the Iowa and Missouri placement 
tests, supplemented by the Strong voca- 
tional interest test, form a valid basis for 
such selection. The “cooperative’’ tests 
could without doubt be used just as effec- 
tively if desired. Furthermore, qualities 
measured by many other available objec- 
tive tests could be added to the charts we 
have shown, provided that raw scores on 

/ such tests permit conversion into the 
fm | V-score system we have used. 

Lastly, students who have been meas- 
ured by the methods described are granted 
free access to their individual records, and 
most students seem to find the charts of 








Fic. | POLAR PERSONOGRAPH OF A HiGH GRADE ENGINEERING STUDENT 


considerable use and interest. Many de- 
sire to have copies of their personographs 


Missouri School of Mines; Curriculum, M.E.; Class of 1934; Student No. 34160 to aid them in deciding whether or not 


appearing in the various horizontal rows, or twentieths. 

Full squares on the chart represent individual students 
who graduated regularly in eight semesters. Full circles 
are for students who did not graduate with their own 
groups, but had either already graduated, or would 
graduate the following May, all in their own individual 
eight-semester periods, although delayed for financial 
reasons or for causes other than poor scholarship. Hol- 
low circles are for students who are out of school, but 
who passed their work with or above graduation stand- 
ards while they were there. Two split hollow circles are 
for superior students who died. Hollow squares to the 
left of the vertical line are for students who either failed 
or had grades below graduation standards. Most such 
students have left school. 

On the basis stated, all the students to the left of the 
heavy vertical line are to be rated as scholastic failures 
in this institution. Those to the right of the vertical 
line, excepting the two who died, are scholastic successes. 
Students who had transferred to this school from other 
schools, who did not take the placement tests, are not 
included in the chart. A later survey will enable us to 
show on this same chart those of the graduates for the 
past six years who have entered the profession and 
achieved success. 

Inspection of the chart, Fig. 2, shows among other 
things the following: (1) Of the group considered, 84 
per cent of all students graduated regularly were from 
the top half of the class as selected by the drawing apti- 
tude test; (2) all students not yet graduated, but nearing 
graduation or already graduated but not with their own 
group, are likewise in the top half of the class as set up by 
the test; (3) 53 per'cent of all graduates came from the 
upper quarter of the class; (4) 77 per cent of the lower 
half of the class were scholastic failures; (5) 74 per cent 


to continue in engineering study; what 
branch to elect if they remain in engineering; and what 
professional field to enter if they decide they are out of 
place in engineering. The setting up of superior sections 
enables the teacher to lay out the work with considerable 
assurance on the basis that he is teaching a group con- 
taining most of the men who will eventually graduate 
He can, if he will, supply much course material of a pro- 
fessional and cultural nature that could not be introduced 
into the ordinary type of classroom work. Such student 
groups may also hold valuable discussion periods. 
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Fic. 2. EFrrecTivENESS OF ENGINEERING DRAWING APTITUDE 
PLACEMENT TEST IN PrepicTiING GRADUATION IN ENGINEERING 
CURRICULA AFTER Four YEARS OF STUDY 


] he 
incT 
erat 
stee 
chez 
deec 
stru 
man 
plici 
hea\ 
poss 
char 
muc 
thes 
imp 
carr’ 
grea 


Cam 
not | 
made 


se 


I 








eTa 


nee 
steel 


1¢ 


1¢ c 


aj 
1, 


European Practice in Reinforced Concrete 


Lightness and Daring Characterize Arch Design on the Ci 


{CH country develops that 
particular kind of engineer- 
ing which best suits its needs. 
he United States, expanding with 
redible rapidity in the past gen- 
n, made most extensive use of 


const 
and easily 


), 


many 


the pin-jointed type of con- 
struction held the American field for 
years by reason of its sim- 


By Davin C. WILLIAMs 


mtinent and in England 
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ruction. 


Fo peore 'CTS of an older civilization, 
t might be expected that structures 
on the continent of Europe and in 
England would express in form and 
material certain conservatism. But 
this explanation does not adequately 
account for the boldness of conception, 
coupled with technical skill of a high 
order, which has flung extremely light 
and graceful reinforced-concrete arches 
over many French gorges, to mention 


It was rapid, 
calculated—in- 


licity. To be sure, it involved only one illustration of the state of the 
eavy maintenance charges, or the art on the Continent. A similar need 
possibility of heavy maintenance im this country would no doubt have 
harges, and it all too often left been met by a less beautiful although 

ch to be desired in beauty. But possibly more economical steel structure, 
these considerations were of minor at least until recent years. The long- 
mportance, as the huge cost of span parabolic roof arch is another 


great 
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urying charges on idle land while interesting European development. In 
skyscrapers were rising per- the following article Mr. Williams, 
mitted only the most rapid sort of member of the Columbia University 
construction. Thinking and Student Chapter, brings observations 


practicing steel, the American engi- 
er became its leading specialist. 
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European engineer likewise 

but 
He worked ina culti- 

ordered 
people insisted that 

new bridges and buildings should not do violence to the 
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at moment to him. He naturally 
tion more to reinforced concrete. 


made during his work at Oxford Uni- 
versity to help in analyzing the influences 
responsible for the marked differences 
between American, Continental, and 
English practice in reinforced concrete 
design and construction, 


of a more 
environment, 


States is given in 
Permanence and grace were matters 


turned his  nental, 


Vol. 3, Chapter 34) that it became 
apparent how far Europeans had ad- 
vanced. The light, spidery bridges 
they described must at first have 
seemed fantastically daring, almost 
reckless, compared with the massive 
American designs of that day. 


EUROPEAN METHODS INTRODUCED 
HERE 


The progress of time and the slow- 
ing up of building in the United 
States, giving engineers leisure for 
more difficult analyses, have af- 
forded opportunity for the intro- 
duction of a great many European 
methods. But important differ- 
ences still remain, due in part to 
national prejudice and in part to 
economic and social conditions, 
which distinguish American practice 
from Continental, and to a lesser 
extent, fromm English practice. 

These differences are produced 
by the operation of certain economic, 
scientific, and esthetic factors. 
Some notion of the prevailing prices 
of labor and materials in Europe as 
compared with those in the United 

Table I. If London, Paris, and New 


York prices are taken as reflecting typical English, Conti- 
and American conditions, 


respectively, it will 


Applying every 


e of science and ingenuity, he became as pro- 


in 


Inde 


in steel until after 1880, 


concrete 


ed, 


as his American fellow-worker in 
the English engineer did little if any- 
and then, having time 


are, he proceeded directly to rigid-frame construc- 
COMPARATIVE PRICES OF BUILDING MATERIALS AND 
LABOR IN LONDON, PARIS, AND NEW YORK 
MATERIALS 
London Paris New York 
ver ton $ 1.39 $1.19 $ 0.75 
1.22 1.39 1.40 
per bb! (with sacks 1.65 2.61 2. 30 
ar in.) per 100 Ib 1.87 2.50 
ion fbm (sawn) 47.00 48 00 33.00 
Wacrs 
r hour — eer 0.30 0.40 1.40 
rers, per hour .. » és 0.30 0.33 0.82'/s 
December 1935, Reduced to American Units and Monetary 


Exchange Rates of One Pound at $4.92 and 15 Francs to the 
h Data by Courtesy of Concrete and Constructional Engineering, 
h by Laboratories de BAatiment et des Travaux Publics, Paris 
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Taken as Only 


Approximate, Since There Are Individual 


onditions of Delivery and Other Factors 


vhile, the American engineer tended to overlook 
in foreign lands because concrete construction 


dly to the fore in his own country. 


It was 


ips until Philip Aylett and P. J. Markmann 
ng and detailed report on European practice 
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0l's Reinforced Concrete Construction, 
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at once appear that while the prices of materials are 
roughly equivalent, European wages are but a fraction 
of the American standard. Accordingly the European 
engineer can well afford to pay for the labor involved in 
building elaborate forms in order to realize the maxi 
muin economy of material. The high price of lumber 
is a disadvantage which is overcome to some extent by 
using logs with bark removed whenever possible, and 
by repeated use of forms, which are handled with extreme 
care. When concrete first appeared, there was still 
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PARABOLIC CONCRETE ARCHES AT ORLY AERODROME 


These Hangars for French Dirigibles Are 164 Ft High, 230 Ft 
Wide, and 984 Ft Long 














a sound tradition of stony masonry; the hinge, for in- 
stance, appeared in stone before it did in concrete. 
From the scientific point of view, the comprehensive 
tests made by the Austrian Society of Engineers and 
Architects in 1890 placed design on a sound basis almost 
from the beginning. The technical training of the 
European engineer was more thorough. The presence 
among the people of a rather widely diffused good taste 
in esthetic matters often required the graceful arch, 
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INTERIOR OF SAINT JOAN OF Arc CuuRCH, Nice, FRANCE 
Three Elliptical Arches of Rough-Cast Concrete Produce This 
Harmonious Perspective. The Design Is Based Upon Eleven Ellip- 
soids. Parts of Ten Appear in the Photograph, the Eleventh 

Being Behind the Camera, at the Main Entrance 


when from the standpoint of strict economy some other 
form might be preferable. 

European innovations are legion. Some have gone 
over into American practice, but others seem still to be 
considered too radical. Few Americans would think of 
building a bridge on a floating foundation, fewer still 
would place it on a floating foundation at one end and 
on rock at the other. Yet this has been common prac- 
tice in France. Among the innovations first made in 
Europe were a great variety of hinges, including the 
flexural— most economical form of all; cellular construc- 
tion, by which bridges became “three parts of air to one 
part of concrete,” in the phrase of one engineer; the 
division of solid arches into blocks and voussoirs, and 
the pouring of concrete separately in these compart- 
ments; and bowstring and open-web girders. Latest 
and most interesting is the parabolic arch as applied to 
roofs. The parabola is the natural resultant of the 
force of gravity and a constant horizontal force. This 
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principle was beautifully incorporated in the Lalique 
fountain at the 1924 Paris Exhibition of the Decorative 
Arts, where the sharp vertical parabola of the fountain 
itself harmonized with the broad flat curves of the 
water issuing from the jets. Perhaps the most famoys 
structures making use of this arch are the hangars byj}; 
by the French engineer Freyssinet at Orly. A number 
of modern German churches show this arch. The de 
signers of the great hall at the Brussels Exhibition oj 
1934 developed still another form of arch, which they 
claimed was even more economical of material. 


FRENCH ARCH BRIDGES REACH CLIMAX AT CASTELMORON 


The daring of the French engineers in reinforced 
concrete bridge design is widely known. It reached its 
highest point in the Castelmoron Bridge, which has a 
sheer span of 470 ft. The designer, Freyssinet, stated 
that he saw no reason why still longer spans should not 
be possible. Many American engineers remain skeptical 
of such bridges, feeling that increasing creep and yield 
will have disastrous effects with the passage of the years 
Yet all French bridges are tested with great care at 
frequent intervals, and as yet there have been no signs 
of failure. 

From the beginning the French have enjoyed two 
great advantages. The old French building regulations, 
valid from 1909 to 1934, were limited to the statement 
of rules much less formal and more flexible than those 
of the American codes. In particular, the permissible 
compressive stress in concrete, instead of being set at 
some arbitrary figure, was put at 28 per cent of the ulti- 
mate strength at 90 days. Skill and ingenuity in the 
improvement of concrete were ata premium. It became 
standard practice to use high-strength concrete at points 
exposed to unusually great stresses, and to economize 
with the cheaper and weaker grades at less important 
points. Furthermore, these liberal rules were not avail- 
able to everyone, but only to engineers specially titled 
Ingénieurs des Ponts et Chaussées, the thoroughness of 
whose training justified reliance on their judgment. 

The position of England in reinforced concrete con- 
struction is distinct from that of the Continent. English 
engineers, whenever they crossed the Channel, saw the 
works of their French comrades, and each new enterpnis 
was reported in detail in the English technical press. A 
great many French engineers did work in England, and 
still more English engineers worked for the licensees oi 
the various patented French systems. Yet English 
practice did not advance as rapidly. Natural conditions 
made building enterprise less ambitious in England than 
in France; there were not nearly so many wide rivers 
to span, and foundation conditions in London dis 
couraged heavy construction. 

Another great obstacle was the conservative English 
temperament. In common with all Continental eng: 
neers the English until recently used smooth bars for 
reinforcement. Party walls were allowed in office 
buildings, and the owner of the property had the right 
to extend his foundations beneath the surface of ad 
joining properties. While the old London County 
Council code did not actually forbid flat-slab or mush- 
room-column construction, it made no mention of them, 
with the result that the first warehouse making use ©! 
these highly economical forms was completed as late 4 
1934. 


PIGEAUD S METHOD OF SLAB CALCULATION 


When the method of M. Pigeaud—well summarized 
by G. Dunn in “Statics of Bridge Design,” Concreie a” 
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was introduced into Eng- 
land, practicing engi- 
neers welcomed it as of- | 
fering great economies in 
‘nerete construction. 
It was essentially a 
method of calculation 
slabs under a given 
load concentration from 
the partial differential 
equations for the flexure 
{ thin plates, the plates 
being regarded as of iso- 
tropic material. The dif- 
fculty of course is that 
this last assumption is of 
joubtful validity, espe- 
cially when there are two 
systems of reinforcement 
at right angles to each 
ther, one much lighter 
than the other. But 
similar doubts may be 
cast upon any method of 
stress analysis; they are 
J] approximate sum- 
maries ol experience. 
Once the calculated 
curves are drawn, the ap- 
plication of M. Pigeaud’s method 
For example, assume that 
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FREE-RiB OpEN-SPANDREL ARCH BRIDGE AT BERWICK-UPON-TWEED, ENGLAND 
The Concrete Ribs Are of Hollow Cellular Construction Throughout the End Thirds 


is simple in the extreme, 


the lesser side of the slab 
= the greater side of the slab 


the thickness of the floo 
breadth of wheel 
breadth of contact, assu 


following empirical factors 
in design. If the circular plane 
the side b, 


u=b,+2t, and v 


u=3in. + 2¢, and 
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Tue CASTELMORON BriIpGE Has A CLEAR SPAN oF 470 F1 
1 Hangers Are Said to Be So Placed That Moments in the Arch Ribs Proper Are 


r finish 


med in England at 3 in, 
can be derived for use 
of the wheel is parallel 
= 3in. + 24. 

is parallel to the side a, 


v 


= b+ 2. 





Almost Entirely Eliminated 


of Their Length 


The quantity u is measured in the same direction as a, 
the quantity v in the same direction as >. The first set 
of equalities is employed if the circular plane of the 
wheel is parallel to the greater side }, the second if it is 
perpendicular. Curves are given for a number of 
different values of a/b, relating a quantity J, to w/a, 
and M,tov/b. Finally, 


M = maximum moment across span a = 
(M, + 0.15M2)P 


M’ = maximum moment across span >) = 
(Me + 0.15M,)P 


where P is the given concentrated load. 

The response of the authorities to the introduction of 
this new method was typical of their reactionary atti 
tude. The Ministry of Trans- 
port for years had specified for 
concrete-slab bridges a load of 
two 11-ton wheels spaced 12 in. 
apart, probably higher than that 
of any other country. When 
Pigeaud’s method made it pos 
sible to secure the same safety 
factor in longitudinal and trans- 
verse directions and to econo- 
mize on material, it was decided 
to specify a 20-ton wheel load 
of similar width and contact to 
that of a standard train. By 
this change most of the econo 
mies possible from the new 
method were nullified. Further, 
anew equivalent loading curve 
was introduced for spans of less 
than 10 ft, based on bending 
moments still higher than those 
due to a 20-tom load. 

Nevertheless, the economics 
of construction in England, 
where labor is relatively as cheap 
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as on the Continent, overcame the national conserva- 
tism to some extent. Bowstring girder bridges are com- 
mon; among them are those of Astmoor, Stowe, Etive, 
and Foryd. The Astmoor structure is composed of two 
bowstring girders resting on rocker and roller bearings. 
The Findhorn Bridge employs a truss approximating 
the Vierendeel type to a certain extent, and producing 
the effect of an open-web girder. Free-rib open-spandrel 


anna 


An Iron SuSPENSION SPAN REPRODUCED IN CONCRETE 
This Unique Bridge Is Located at Montrose, England 


construction is increasing. Many new bridges are of 
this type, such as Calverley, Redbridge, and Derwent, 
for example. 

To this class belongs the Berwick-upon-Tweed Bridge, 
completed in 1928, which includes a 361'/,-ft arch, the 
longest in England. The arch spans consist of four 
concrete ribs, which, although solid for the middle 
third of each span, are of hollow cellular construction 
throughout the end thirds of their length. Features of 
special interest are the heavy wind bracing and the 
manner in which the arches are carried through at the 
piers, producing a pleasing effect of continuity and re- 
ducing the size of the piers to a minimum. 

Of sharply contrasting type is the new bridge at 
Wakefield. Here the flood level is within a few feet 
of the desirable road level, and to maintain the maximum 
opening during flood, with minimum obstruction by 
piers, it was decided to construct a bridge with a per- 
fectly flat soffit on piers of minimum thickness. Studies 
of comparative costs proved this form to be more eco- 
nomical than the arch type. The four river piers may 
be considered as two pairs, each pair carrying a section 
of the bridge which spans between the pairs, cantilever- 
ing to some extent on each side and forming a sort of 
table with projecting ends, the gaps being filled by slab- 
like construction. 

The prize oddity among British bridges is the one at 
Montrose. Here an iron suspension bridge formerly 
stood. The designer, reluctant to disturb old and 
happy memories, has apparently frozen the iron into 
concrete. Whatever the cause, the majority of British 
bridges are not nearly so pleasing to the eye as the 
French. 

LONDON BUILDING ACT IS LIBERALIZED 
English engineers were not content with their rigid 


codes. In 1934 a committee examined the London 
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Building Act and declared: “The regulation of © op. 
struction down to the smallest detail by rigid statu) ory 
provisions is, in our view, an anachronism which has 
already wrought untold harm on building in Lond)” 
Accordingly, the new London County Council building 
code was enacted in the same year. Of special interest 
is the provision for three grades of concrete, an “ordinary 
grade,’ a “high grade,’ and a “special grade,” with 
permissible stresses, for 
a 1:2:4 mix, of 750, 
950, and 1,200 Ib, re- 
spectively. The three 
grades are distinguished 
principally by the de- 
gree of control of con- 
crete quality that is de- 
manded. The use of 
higher stresses accord- 
ingly depends on the 
care taken in carrying 
out the work. It was 
required that a struc- 
ture in which the special 
grade is used should be 
designed and calculated 
as a continuous mono- 
lithic framework. The 
steel tension permitted 
was raised to 18,000 Ib, 
and for mild steel with 
a yield point of not less 
than 40,000 Ib, to 
20,000 Ib. The modu- 
lar ratio was raised from 15 to 18. The code (see A 
Handbook on the Code of Practice in Reinforced Concrete, 
by Scott and Glanville, London, 1934) provides a safety 
factor of 3.75 for concrete and 2.95 for steel, on the theory 
that when the steel yields, a part of the stress is taken 
by the concrete. In line with modern practice, Pigeaud’s 
method, previously mentioned, is recognized, as is the 
method of Dr. Marcus for square slabs. 

Discussion and practice of the new code began 
promptly. Interest naturally centered in the special 
grade of concrete and the possibilities it offered for light, 
open construction. It was pointed out that no suitable 
aggregate might be available at an economic price or 
that if only one company were able to furnish it there 
might be considerable delay. The testing requirements 
were regarded as very stringent, since construction 
apparently could not begin until the tests, requiring a 
number of days, were completed. Moreover, it was 
realized that the design of continuous monolithic struc- 
tures would involve extensive office work. Nevertheless, 
interest in rigid-frame construction was greatly stimu- 
lated by the new code. In the first year many special 
concessions were granted, and some were incorporated 
in the code by amendment. 

A new field for reinforced concrete in England is low- 
cost housing. The requirements of economy and sound- 
proof walls are readily met by concrete. The Cement 
Marketing Company, Ltd., conducted a competition 
in the design of reinforced-concrete working-class flats, 
which was decided in April 1935. The winning design 
goes very carefully into the matter of economic spacing 
of columns, having regard at the same time to the best 
arrangement for the various apartments, and arrives 4 
the interesting solution of setting the columns in three 
staggered rows. This field, relatively unexplored ™ 
America, may acquire more importance when we attack 
our housing problem on a large scale. 





Track Studies for Speeding Up Trains 


oper Treatment of Track for Fast Passenger Traffic Involves Much Theoretical Preparation 
By G. L. Mercer, Assoc. M. Am. Soc. C.E. 


AssIsTANT ENGINEER, ATCHINSON, TOPEKA, AND 
Santa Fe Rartway, AMARILLO, Tex. 





Tue Santa Fe’s 3,600-Hp Direse_-E_ecrric LocoMOoTIve 
This Powerful Unit Is Designed to Haul a 10-Car Passenger Train as Fast as 98 Miles per Hr 


one hundred miles an hour require high-speed 
track. Although such track is only one of the 
factors that must be closely studied in preparing for 
operation on reduced time schedules, it is very important. 
A more complete list of the principal factors involved 
would include dead weight and resistance of the train; 
quality of track; number of station stops, railroad cross- 
ings, and highway crossings; arrangements for passing 
trains; spacing of signals; grades; and curvature. Given 
a locomotive with ample power, the problem of reduc- 
ng time schedules becomes one of eliminating as many 
of the speed-restricting elements as possible. 


sve, unde trains traveling at speeds as high as 


FACTORS LIMITING THE SPEED OF TRAINS 


The dead weight of locomotive and cars is a drag 
against power which directly affects speed. Not much 
can be done toward reducing weight in a locomotive, 
because most of the weight is required to furnish ad- 
hesion and to prevent slipping on the rails. The usual 
passenger car weighs from 15 to 80 times its pay load. 
Some progress has been made in reducing passenger 
car weights, but on the majority of roads there is still 
room for very great improvement in thisrespect. As the 
present equipment is worn out and 
retired we may expect to see a de- 
cided trend toward less weight in 


| Pape waren fast passenger trains now 
operate at speeds approximating 100 


obsolete on heavy-traffic railroads. Deferred mainte- 
nance, as reflected in poor line and surface, must be 
caught up, and track must be closely patrolled to mini- 
mize the danger of accidents from track failures. 

Even on extended runs, it is necessary to have a 
certain number of station stops for taking on fuel, in- 
specting equipment, and handling a restricted amount of 
local business. These stops are limited as much as 
possible on long, high-speed runs. Little can be done to 
avoid slowing down for railroad crossings, interlocking 
plants, and turnouts at the end of double track, but often 
a rearrangement of facilities will reduce the loss of time. 

Grade separation is the obvious means of eliminating 
restrictions due to crossing highways and streets at 
grade. If separation is impracticable, automatic indi- 
cator protection is essential. Town officials can some- 
times be persuaded to lift speed limits if adequate cross- 
ing protection is maintained. 

On single-track lines, delays may be reduced by con- 
structing additional passing tracks or a second track, or 
by installing spring switches. In practically all cases 
high-speed passenger trains have rights over trains of 
other classes. 

Signal spacing must sometimes be increased, as higher 
speeds lengthen the distance re- 
quired for braking. At highway 
crossings, circuits must be length- 





equipment. 

[rain resistance consists of jour- 
nal friction, atmospheric resistance, 
and normal rolling resistance be- 


tween wheel flange and rail. Im- 
proved journal bearings, streamlined 
cars, and improved rail contours 


have contributed to its reduction. 
lf the track is rough, excessive 
resistance results, due to oscillation 
and concussion of the wheels; fur- 
thermore, operating at high speeds 
over such track is dangerous. Thus 
ight-weight rail must be replaced 
with heavier rail, which lessens the 
1 of track failures and is 
mort ily maintained under fast 
traffic. Rail lighter than 
er yd is rapidly becoming 


miles per hr, as compared with the former 
maximum of 60 to 70 miles per hr 
prevailing only a few vears back. 
Standards for curves had been fixed much 
earlier, and in order to provide for higher 
speeds the railroads are lengthening 
spirals, increasing super-elevation on 
curves, and where necessary, reducing 
curves and relocating lines. Before put- 
ting such changes into effect, however, it 
has proved desirable to know ina general 
way what speeds will be attained in each 
direction over the entire line. In the fol- 
lowing article, Mr. Mercer explains the 
development of the theoretical speed dia- 
grams used for this purpose. Sufficient 
general discussion of the subjectis included 
to make the article of interest to other than 
railroad men. 
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ened to maintain an adequate time 
interval for the operation of warn- 
ing signals. 

Rising grades restrict acceleration 
in proportion to the rate of rise. 
Descending grades beyond certain 
limits must be operated at reduced 
speeds in order to keep trains under 
safe control. Appreciable reduction 
of grades is rarely possible without 
very extensive relocations of line, 
which are justified only by large 
savings in operating costs or gains 
in time. 

Curvature, which includes sharp- 
ness of the curve, amount of super- 
elevation, and the condition of tran- 
sition between tangent and curve, 
merits much study. It is one of the 
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Mu ttip_e-TRAcK HicH-Sprep MAIN LINE ON THE SANTA FE 


outstanding speed-restricting factors, and curve treat- 
ment usually yields good results for the money expended. 


ADAPTING CURVES TO VARIOUS CLASSES OF TRAFFIC 

‘Equilibrium speed’’ on a super-elevated curve is the 
speed at which the resultant of forces passes midway 
between the rails and the lateral pressure against the rails 
is zero. If it were possible for all classes of traffic to 
be operated at the same speed in both directions while 
passing over a curve, the ideal condition of smooth 
passage and minimum rail wear could be obtained by 
elevating for “‘equilibrium.’’ In that case, there would 
scarcely be a limit to the speed that could be provided 
for by the use of sufficient super-elevation. Buta section 
of curved track must usually handle several classes of 
traffic, operating at different speeds. The speeds may be 
further modified by grades which vary according to the 
direction. A slow train passing over a sharp curve that 
is elevated for a much higher speed tends to throw the 
track out of surface and to cause excessive wear on the 
inside rail, and a limit must 
therefore be placed on super- Tastel. 
elevation. It has been found 
that 6 in. is about the maximum 
that will permit proper mainte- 


nance of good track for all classes 1 IN. 
of traffic. The usual formula Decree —_—___—. 
used to determine the super- Speed Spiral 

elevation required to provide °° 30’ Equil, 55 0 

rer ‘yi 4 I Comf. 110 129 
equilibirum is 1°00’ Equil. 39 0 

~~ Comf. 78 92 

é = 0.00066.82D 9° 00’ Equil. 28 0 

‘ ; = Comf 55 65 

where e is the super-elevation in 3°00’ Equil. 23 0 

inches, » speed i Slee ne Comf. 45 53 

inches, the speed in miles per 4°00’ Raul, 18 > 

hour, and D the degree of curve.'” Comf. 39 46 
Safety and comfort limit the  %° 00° Bquil. 16 0 

7 Comf. 32 38 


speed at which a passenger train 
may negotiate a curve. Any 


speed that gives comfortable 
Manual, 1929, page 203. 


Equilibri s = —____— 
quilibrium speed on D 
Spiral lengths for equilibrium speeds are taken from the American Railway Engineering 
They are minimum lengths and may be increased as much as 50 per ces 
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has shown that the usual pas. 
senger coach or Pullman car stij] 
rides comfortably around a curve 
at a speed which would require g 
super-elevation about 3 in. higher 
for equilibrium. As far as 
high-speed traffic is concerned, jt 
may therefore be said that pas. 
senger comfort governs train 
speeds on curves, and a limited 
amount of traffic may be operated 
over curves at speeds somewhat 
greater than equilibrium speed. 
Advantage is taken of this con- 
dition in operating high-speed 
trains on track that must also 
carry slower traffic. 

The problem of balancing 
speeds and super-elevation on 
curves so that all classes of traffic 
may be operated safely and effi- 
ciently, is one that has received 
a great deal of study. Prior to 
the advent of high-speed trains, 
most railroads had standardized 
practices which experience had 
shown to be best for the particu- 
lar classes of traffic and speeds 
handled. Such practices were 
usually based more upon expert judgment than upon any 
definite analysis of the various factors involved. In- 
creasing passenger train speeds 40 or 50 per cent over 
previous maximum speeds complicates the problem and 
renders former practices obsolete. Provision must be 
made for a wider variation in speeds to be handled 
safely and efficiently over the same track. In many 
cases, the only solution is to resort to reduction of 
curvature. 

Converting the previous formula for super-elevation 
for equilibrium to one giving super-elevation for com- 
fortable speed, we write 


e+ 3 = 0.00066S°D. 
Solving for S, we get 
e+3— 
Sa a _* . 
Voice 


In comparing the results obtained by the use of the formu- 
las for equilibrium speed and for comfortable speeds 


“EQUILIBRIUM” AND COMFORTABLE SPEEDS WITH CORRESPONDING SPIRAL LENGTHS 


Speed in Miles per Hour and Spiral in Feet 


SUPER-ELEVATION 





— - 


2 In. 3 In. 4 In. 5 In. 6 In 


— 








7 —_~— —— 
——— —_  ———_*- —_ — _— 


Speed Spiral Speed Spiral Speed Spiral Speed Spiral Speed Spiral 
78 105 “« _ ede ee 
123 290 a ken 4s oe _ ime 
55 75 67 135 78 210 87 290 
87 205 95 335 103 485 110 647 ; 
39 60 48 100 55 145 62 215 67 
62 146 67 236 73 344 78 459 82 578 
32 60 39 90 45 120 
50 118 55 194 59 278 63 371 67 v2 


28 60 34 95 39 120 43 150 48 200 
43 101 48 169 51 240 55 324 58 409 
22 60 27 90 32 125 36 155 39 180 
36 85 39 138 42 198 45 265 . 48 339 
é e+3 
Comfortable speed = — 
omilortabie § D 


A ssocsaiso® 
t when 


riding on a curve is well within this does not materially increase the cost. Spiral lengths for comfortable speeds are calculated on the basis 


the limits of safety. Experience of a runoff of 1'/«in. per sec. 
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S- resp tively (Table 1), it will be Distance in Miles 
ll seer). that a considerably larger - 
re increase in speed is permissible 
a for curves of small degree than 
er for sharper curves. For exam- 
aS ole, a 1-deg curve with 2 in. of 
it super-elevation is good for an 
S- equilibrium s sed of 55 miles 
in ner hr and a comfortable speed 
“d of 87 miles per hr; whereas a 
od deg curve with 6 in. of super- 
at elevation, also good for an = 
d equilibrium speed of 55 miles & 
n- oer hr, is good for a comfor- ¢& 
od table speed of only 67 miles per 3 
sO wr. This means that curves of 3 
small degree will handle speeds 
ng of wider variation than will the 
on sharper curves. Consequently, 
fic curve reduction often provides re oo ae 
h- a means of handling diversified 20 t ; t t 
ed lasses of traffic that cannot be Accel 
to cared for by any other expedient. - ek wel b a A 
1s, In order that there may be no 
ed disagreeable lurch when a train 
ad passes on or off a curve, transi- ° 5 10 15 20 25 30 35 40 45 50 55 60 65 70 
u- tion curves or spirals are inserted ee 
ds between the tangents and the Fic. 2. Typical ACCELERATION AND RETARDATION CURVES ‘ 
re circular curve. Within the 
ny length of each spiral the radius changes from infinity to In order to know which curves must be reduced or re- 
n- the radius of the circular curve, or vice versa, and the spiraled, it is necessary to know in a general way what 
er super-elevation changes from zero on the tangent to speeds will be attained. A convenient method of 
nd the full amount on the circular curve. If the transition studying the effect of various conditions on speed is to 
be s too short, the rapid change in elevation is uncom- construct a diagram of theoretical speeds in each direc- 
ed fortable to passengers. Spiral lengths computed on _ tion over the entire line. 
ny the basis of running out the elevation at a rate of about The length / in which speed is changed from a value 5S, 
ol in. per sec make comfortable riding for high-speed _to another, S2, is expressed by the formula: 
raffic. Table I shows spiral lengths calculated on this 70 (Se? — S,?) 
on sis, as well as the minimum spirals recommended by j= — > 
m- 
in which / is expressed in feet, S is speed in miles per hour, 
and P is the net force per ton available for acceleration. ' 
P is obtained by subtracting from the driver tractive 
s force 7, the train resistance Ky, and the grade resistance 
*s Reo, all in pounds per ton. Curve resistance is also a 
$ retarding factor, but it probably may be best considered 
é by correcting the grade, using 0.03 to 0.04 per cent per 
au- » degree of curve. This resistance is automatically cared 
eds = for on compensated ascending grades, but on compensated 
£ descending grades the flattened grade is adverse to the 
THS $ accelerating effect of the grade so that a resistance 
~ double the amount of the compensation results. 
The tractive force 7’ at various speeds may be deter- 
. mined from the locomotive characteristics of boiler heat- 
-- 0 ing-surface, grate area, quality of fuel, working pressure, 
7 : . ee cylinder diameter and stroke, driver diameter, and weight 
“4 ee NE SST Ly ee on the drivers,** or asin the case of electric or Diesel power, 
Taam Reeserance this information may be readily obtained from the loco- 
motive manufacturer. It will be found convenient to 
20 American Railway Engineering Association and ap- Plot a curve of values of driver tractive force, such as 
equilibrium speeds. that shown in Fig. l. ; ts 
7 preparing a line for high-speed trains, a great many rhe train resistance, Kp, may be computed by empiri- 
00 pirals must usually be lengthened. ‘This involves either al formulas, such as the following :* 
- ughtly sharpening the circular curves or throwing them R=13 29 + 0.0455 + 0.0024.4.S* 
39 lor t ntire lengths, and since large throws are ex- ee er eee WN 


msiderable study is sometimes necessary to 
st to the minimum that will give good-riding 

throws are excessive, it may be almost as cheap 
e degree of curvature, and certainly operating 
vill be improved by such reduction. 





29 0.00034A S* 
2. =13+ = 0.0458 —— 
R, 1.3 ii + 0.0455 + WN 


In these formulas X, and R, are the total train resistances 
on tangent track, for power cars and for trailing cars, 
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“al 2,000» 
l = 1.4675,7 + 2,000Kf + R, = H; 


In this formula, 5S; is the speed ai the 
time brakes are applied; 7 is the time 
required for brakes to act, assumed as 
6 sec in this case; Vy is the loss ip 
velocity head from 5S; to S:, computed 
as 0.035 (S,? — S;*); K is a constant 
representing the product of braking 
ratio and brake rigging efficiency, here 
taken as 0.70; f is the coefficient of 
brake friction, assumed to vary with 
sveed as shown by the insert in Fig. 3. 
R, is the train resistance taken from 
Fig. 1 for the average speed; and ¢ is 
the grade in per cent. 

Distances found by use of the curves 
will be the approximate minimum 
distances in which the assumed train pra 





can be stopped in an emergency. cur 
The distances required for service sibl 
hee ‘ stops usually will be from 25 to 5 in a 
Sucn Tortuous ALIGNMENT Restricts SPEEDS, PROBABLY CALLING FOR per cent greater. To find from Fig. 9 spe 


EXTENSIVE RELOCATION the distance required to reduce speed, oe 
respectively; W is the weight per axle in tons; N, the add the distance corresponding to the initial speed 
number of axles per car; S, the speed in miles per hour; along the dashed line to the distance between initial 
and A,* the cross-sectional area of body and trucks. and final speed intercepted on the braking curve for the 
The train resistance curve shown in Fig. 1 was plotted proper gradient. 
by dividing the combined resistances in pounds for a DEAORAMS OF THRORRTICAL OPENED 
power unit and ten trailing coaches, as computed by the 
above formulas, by the total weight of the train in tons, Figs. 2 and 3 may now be used to compute speeds over 
giving pounds per ton resistance. The actual curve at the line on which the assumed train is to be operated 
starting is more nearly as shown by the dotted line, but A sample profile is shown in Fig. 4, together with speed 
since the distances moved at starting speeds are very diagrams for operation in both directions. Such 
short, the solid line serves the present purpose. 

By equating the work done in overcoming 100 r _ . 
grade resistance in a given distance to the | 
energy required to lift the train through a 
corresponding height, it may easily be shown 90 
that the grade resistance, R,, is equal t 
20 Ib per ton for each | per cent of grade.' 
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CONSTRUCTING ACCELERATION CURVES r 
Speed in Miles per Hour 


These data are then used to determine 
points on acceleration curves, such as those 70 
shown in solid lines on Fig. 2. Starting with 
zero speed, increments of length are calculated 
for small changes in speed, and the summa- - 
tions of these lengths are plotted against final 
speeds. A tabulation of part of the compu- 
tations for one such curve is shown in Table II. 

Retardation curves, such as those shown by 
the dashed lines on Fig. 2, are computed by 
the same method, except that S; and 5S, are a 
interchanged in the formula. 

A chart of braking distances, such as is 
shown in Fig. 3, is needed to plot points on ‘a 
the speed diagram where brakes must be 
applied. A formula for distance required to 
slow down from a speed, 5;, to another, So, = 
may be derived by equating the kinetic 
energy of the moving train to the sum of the 
work done by the brakes and the work done 
in overcoming train and grade resistances, 
that is, 


2,000WV, = 2,000WKfl = 20Wgi + WR,/ 0 
. 1 2 3 : 5 _ 6 7 
Distance in Thousands of 
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Solving for / and adding the distance trav- 
AppLisi 


eled before brakes take effect, gives Fic. 3, Cart ror DETERMINING Pornts WHere Brakes Must B! 


N 0. Gg 


































n furnishes a fairly accurate picture of the effect 
vctors which affect speed. If carefully computed, 
agree surprisingly well with the speeds actually 
d in operation. Fig. 4 shows clearly the effect of 
and forced slow-downs, and emphasizes the fact 


time : : 
eed, once lost, is regained only with difficulty. 


med as . 
loss in such diagrams are made up for existing conditions 
nputed mpared with diagrams for the same line, with some 


speed-restricting conditions removed, a valuable 


ynstant t th 

aking study is provided upon which to base decisions regarding 
y, here ‘yture improvement policies. 

ient of Comparative speed diagrams are useful in the study of 
y with many problems involving the improvement of track for 
Fig. 3 jigh-speed train operation. For example, the effect of 


single sharp curve in a long stretch of track is apparent 
jor a surprising distance, and the consequent loss of time 
is graphically brought out. In a territory with heavy 
srades and many sharp curves, the grades may govern 
speeds to such an extent that little curve treatment is 
practicable; in this case the diagrams readily show which 
curves may be reduced profitably. They make it pos- 
sible to study the advisability of drastic changes of line 
in a locality where less expensive treatment will result in 
speeds only slightly lower. They facilitate studies lead- 
ing to a reasonable choice between the spending of a large 


n from 
nd g is 


curves 
nimum 
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CurvVE TREATMENT IN RuGGED Country INvo_ves Great Cost 
But Yre_ps Goop RESULTS 


Although these studies deal primarily with improving 
track for the purpose of taking care of one class of traffic 
only, it should not be forgotten that such improvements 
affect all classes operating over the line. While the 

saving in time for an individual 


Mad T uy > > : 5 cCR , . : : . 
initial Taste II. PARTIAL COMPUTATIONS FOR AN ACCELERATION CURVE train ceases to be as important in 
for th S? S2?— Si? = =70(.S2*?— S;*) —_— — RG T—Rr+Re ODits- AccuMULATED the case of slower traffic, the 
oe J wane? ee “ total saving in time and mainte- 
‘ 220 15,400 20.5 7.7 80 20.8 740 e nance expense due to improved 
3,136 7,000 track conditions is, nevertheless, 
ds over peg ee, ee to OF — = worthy of much consideration in 
© UVa 3,364 7,806 ‘ "ae * 
erated 236 16,520 19.1 8.2 8.0 18.9 874 view of the fact that it is partici- 
a 3,600 8,680 “dj ate , > 
1 speed 244 7000 «2186S 8 se 21 -_ pated in by a greater volume of 
uch a 3,844 9.624 traffic. Where the economic 
one 388 70 681 8.8 8.0 17.3 1,020 aeiit justification of an improvement 
a 260 18,200 176 9.0 80 16 1.096 primarily intended for high-speed 
an 4,356 * wee a at 11,740 trains is in question, the effect 
2 760 9.: 8.0 5.7 95 : 
4624 ; . - 12.935 of the proposed improvement 
276 19,320 16.5 9.5 8.0 15.0 1,288 upon other classes of traffic may 
aed halt ae 14,223 be the decisive factor. 
t= z—> =* for a —0.4 per cent grade with Ro = 8 Ib. No doubt railroad transporta- 
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sum of money to get light curvature that will adequately 
handle all classes of traffic, and getting along with minor 
improvements that will still leave many speed restrictions 
nd high maintenance expense. 


Maximum Allowed 


tion will continue to conform to 

the general pattern of the times—a steadily rising curve 
of speed. It is difficult to picture future trains traveling 
at much greater speeds than those now being provided 
for, but the same was said a few years ago when 60 or 
70 miles an hour was the 
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maximum. As the track 
structure becomes obso- 
lete, it will be increasingly 
necessary to study thor- 
oughly and eliminate the 
conditions which impede 
still faster travel. There- 
fore it would appear to be 
wise to project plans some- 
what farther into the 
future than immediate 
needs require. 
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From everyday experience engineers gather a store 
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Eliminating Local Stress Concentrations in Photoelastic Mode 
By J. E. Soeurens, R. T. 


Juniors AMERICAN Society or Crvit ENGINEERS 


Respectivety AsstsTaANt ENGINEER, JUNIOR ENGINEER, AND JUNIOR ENGINEER, 
U. S. Bureau or Recramation, Denver, Co o. 


N applying a distributed load to a_ photoelastic 

model by means of shoes and thin gaskets, it is 
often difficult to avoid unnatural local concentrations of 
stress, particularly along curved boundaries. Especial 
interest therefore attaches to a model recently set up 
in the photoelastic laboratory of the Bureau of Reclama- 
tion, in which such concentrations were successfully 
eliminated by two new methods of loading. 

The purpose of the model study was to determine the 
worst condition of loading of the twin concrete outlet 
conduit of the Bull Lake Dam, and tc check a mathemat- 
ical analysis of the same structure. The conduit is 
approximately 22 ft in width, 11 ft 6 in. in height, and 
470 ft long, and is.covered with 73 ft of earth fill. 

The general set-up of the model is shown in Fig. 1. 
Water loads in the tunnels were simulated by applying 
compressed oxygen through rubber tubes arranged as 





or Twin CONCRETE CONDUIT 


Fic. 1. PHoTroetastic Moper 
The Apparatus for Applying Load Prevented Unnatural Concen- 
trations of Stress 


» 


indicated in Fig. In order to simulate the external 
loads satisfactorily, the bakelite model was fitted snugly 
into a hole cut in a rectangular sheet of rubber, '/¢ in. 
thick and 2 in. larger each way than the maximum di- 
mensions of the model. The horizontal and vertical 
earth pressures were applied, by means of levers, to small 
steel shoes in contact with the edges of this sheet. To 
prevent buckling, the shoes and rubber loading frame 
were encased in plyboard. A clearance of '/\, in. be- 
tween rubber and plyboard insured that none of the 
load would be absorbed in shear between the two surfaces. 

The fringe patterns in an accompanying photograph 
indicate, by their symmetry and by the absence of 
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This department, designed to contain ingenious suggestions and practical! 
data from engineers both young and old, should prove helpful in the solution of many troublesome problems. 
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of knowledge on which they depend for growth as in- 
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local fringe concentrations along the loaded boundaries 
how effective this method was in providing a uniformity 
of loading. 

in determining the loads to 
apply to the model, Rankine’s 
formula for horizontal earth 
pressure was used as a starting 
point. This indicated a_hori- 
zontal pressure equal to one- 
third the vertical, and from this 
value other conditions of load- 
ing were decided upon. It was 
found that an increase of the 
horizontal load in general low- 
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ered the critical stresses, while a oh ‘ § 

decrease of the horizontal load 4 D000 

increased them. The structure mu 

was analyzed with various water ma’ 

loads in the tunnels themselves xv] 
with both conduits empty, Fic. 2. SECTIONAL 


both loaded with full water 
pressure, and only one loaded. 
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From the isochromatic pic- TUNNELS Was Simvtate hot 
tures, the fringe orders at the Oxygen Pressure in th: 50-1 
boundaries of the loaded model Rubber Tube Can Be in.: 
were converted into stresses in Varied at Will frot 
the prototype by the equation and 
op — og = nC. In this equation cp is the stress parallel wor 
to the boundary; ce, the stress perpendicular to the ing 
boundary; , the fringe order; and C, a calibration con- duc 
stant determined from a small test beam. At the boun- gav 
daries, ogis either zero or some known value due to the load T 

abl 

Computed Moment ent 

a ; Moment Indicated OM 

~ ‘by Model fror 

Imp 

Stre 

as t 

Vari 

effic 

Oy 

l 

2 # & nee! 

Moment Scale, in te Mo 

Feet per Linear Foot : 
‘Se er lor 
Scale of Feet par 
Fic. 3. COMPARISON OF MATHEMATICAL ANALYSIS AND 

EXPERIMENTAL RESULTS \ 
Tunnels Empty; Horizontal Earth Pressure Taken as One-Ninti whi 
the Vertical in the Model Study, and as Zero in the Mathemat® a 


Analysis. Positive Moments Produce Tension in Outside Fides 






indaries 
iformit 








PHOTOGRAPH OF a TYPICAL ISOCHROMATIC PATTERN, 
SYMMETRICAL LOADING 


Note Symmetry of Pattern 
n the boundary, and ¢p is therefore determinate. 


john H. A. Brahtz in the September 1935 PRocEEDINGs. 
Having the boundary stresses, the bending moment 
was determined in the thin sections by assuming a linear 
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This 
method of interpreting the observations is described by Dr. 





distribution of stress across the section. The curves of 
Fig. 3 show the variation between the model indications 
and the results of a mathematical analysis based on the 
column analogy. Considering the assumptions necessary 
in the mathematical analysis, and the experimental 
errors, the agreement is thought to be excellent, and a 
sufficient justification for relying on the mathematical 
analysis as a basis of design. However, the photoelastic 
method is a fast way of considering different loading 
combinations to find the worst conditions, and only a 
small amount of calculation is necessary to convert the 
photographs into moment diagrams. 

This analysis was conducted in the photoelastic 
laboratory of the Bureau of Reclamation under the 
general supervision of J. L. Savage, M. Am. Soc. C.E., 
chief designing engineer, and K. B. Keener, designing 
engineer on dams; and under the direction of Dr. 
J. H. A. Brahtz, engineer in charge of the photoelastic 
laboratory, all of the design staff of the U. S. Bureau of 
Reclamation, Denver, Colo. The chief engineer of the 
Bureau is R. F. Walter, and the acting commissioner is 
John Page, both Members of the Society. 





The Use of Celluloid in Hydraulic Models 


By Gait A. Hatuaway, M. Ao. Soc. C.E. 
Senior Hyprautic ENGINEER, OFFICE OF THE Division ENGINEER, Missouri River Division, Kansas Ciry, Mo. 


TH pyroxylin plastic commonly known as celluloid 
is an excellent material for hydraulic models, inas- 
much as it is workable, smooth, and transparent. The 
material, also known variously as pyralin, viscoloid, and 
vlonite, is obtainable in colored, opaque, and trans- 
arent sheets, but the form best suited for hydraulic 
models is the transparent material manufactured in 
sheets of uniform thickness and quality, and polished on 
h sides. Commercial firms stock this type in 20 by 
sheets, varying in thickness from 0.003 to 0.125 
thicker sheets and special shapes can be obtained 
irom the manufacturers. Celluloid may be machined 
nd worked by the methods usually employed in wood- 
work, or may be molded into irregular shapes after heat- 
ing. The surface is relatively smooth; experiments con- 
ted on the model of a tunnel for the Fort Peck Dam 
gave an average value of 0.0081 for Kutter’s m. 
[he physical characteristics of celluloid vary consider- 
with changes in composition and quality of ingredi- 
ents, but in general the elastic limit varies from 2,000 to 
00 lb per sq in., and the modulus of elasticity ranges 
irom 200,000 to 400,000. The rate of loading has an 
important influence on the elastic limit, ultimate 
strength, and modulus of elasticity, the values increasing 
s the rate of loading increases. The ultimate strength 
varies from about 4,000 to 8,000 Ib per sq in., and the co- 
etheient of thermal expansion ranges from 0.00012 to 


; 


he methods used in the laboratory of the U. S. Engi- 
heer Department, Missouri River Division, Kansas City, 
[ we ¥ . : e on 7 

40., in constructing celluloid models of Tunnel No. 1 


lor the Fort Peck Dam are described in the following 


CONSTRUCTION OF MOLDS 


Wooden molds were used exclusively. Both Western 
vhite pine and sugar pine (Grade C select) were found 
b€ Guite suitable; they are moderately light in weight, 
‘traight grained, and workable, and change dimensions 


very little from loss of moisture during heating. The 
material was usually purchased in 2 by 12-in. boards. 

In preparing cylindrical molds, the lumber was cut in 
strips, which were glued and nailed together to roughly 
approximate the circular dimension, and then turned to 
the proper diameter onalathe. Molds of irregular shape 
were built up of laminar sections, the thickness of each 
section depending upon the conformation of the struc- 
ture and the dimensions of the lumber available for the 
mold. Cardboard templates were prepared from 
sketches, made from the design drawings, that conformed 
to cross-sectional views at the ends of successive laminar 
sections of the mold. The blocks were then cut to con- 
form with the templates, and the successive sections 
were fastened together with nails, screws, and waterproof 
glue. Finally, the mold was checked for general curva- 
ture and dimensions, and finished to exact dimensions 
by sanding, and in some cases by filling with plastic 
wood. Molds over or around which celluloid was to be 
shaped were constructed to the design dimensions, with 
no allowance for shrinkage in the molds occasioned by 
the heating required for molding the celluloid. Any 
minor inaccuracies resulting from shrinkage in the molds 
were eliminated in the final trimming and gluing together 
of the molded celluloid shapes. 


HEATING AND MOLDING CELLULOID 

For heating the celluloid, an electric oven 53 in. long, 
24 in. wide, and 21 in. high, was constructed of '/¢-in. 
asbestos board reinforced on the outside by wooden 
framing and cross braces. The heating unit consisted of 
six 750-w strip heating elements spaced symmetrically 
over the bottom of the oven about 1 in. above the floor. 
Above them was a shelf of asbestos board, arranged with 
ample space at the ends and sides to permit the circula- 
tion of heated air. A thermometer, reading up to 350 
F, was suspended through a hole in the top of the oven at 
each end to facilitate frequent checking of the tempera- 
ture. 
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In molding the celluloid it was essential that the tem- 
perature of the mold be approximately the same as that 
of the air in the oven. Therefore, large molds were 
placed in the oven when the current was first turned on. 
As the temperature of the oven gradually increased to 
that required for molding, the outer surface of the mold 
became heated to the same temperature. Then when 
celluloid was placed on the mold it was heated equally on 
both sides and much better results were obtained. When 
the larger molds were not preheated, they conducted 
heat away from the celluloid before it could be properly 
shaped after removal from the oven. Frequently the 
temperature at 
one end of the 
oven would be- 
come higher than 
at the other. An 
electric fan was 
sometimes used to 
circulate the air 
and thus distrib- 
ute the heat uni- 
formly. Satisfac- 
tory results were 
also secured, with- 
out a fan, by re- 
versing the posi- 
tion of the molds 
in the oven at in- 
tervals during the 
heating process. 
With this method, 
however, it was 
necessary to make 
frequent imspec- 
tions as the ther- 
mometer reading 
at the hotter end 
of the oven ap- 
proached the 
molding tempera- 
ture, in order to 
The Flow of Water Up the Outer Tower, insure adequate 
Through the Ports, and Down the Inner heating of all sur- 

Tower Was All Clearly Discernible faces and yet 

avoid burning. 

Various methods of fastening the celluloid to the mold 
were tried. In molding long tubular shapes, it was found 
that 2-in. rubber bands cut from an old inner tube of an 
automobile tire gave the best results. For large circular 
shapes, where rubber bands could not be used, un- 
bleached muslin cloth was tied about the celluloid to 
hold it to the mold. Because of the expansion due to 
heating, celluloid should not be fastened securely to 
molds with nails or screws. 

It was possible to mold cylindrical shapes having a 
diameter of 12 in. or more, on laminated molds having 
sections spaced on a longitudinal bar at about 8-in. 
intervals. Close inspection was required during heating, 
however, for if the temperature became too high, the 
celluloid sagged between the laminar sections of the mold 
from its own weight. Cylindrical forms of smaller di- 
ameter required solid molds for satisfactory results. To 
accurately mold warped surfaces—for example a 90-deg 
bend in a 6-in. pipe—it was necessary to construct both 
an interior and exterior mold, with allowance for expan- 
sion in one and contraction in the other. It was found 
preferable to mold odd-shaped parts in several sections, 
for the process usually necessitated alternate heating and 
working of the celluloid over the mold by hand. The 
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bend, for example, was molded in halves and later g) ieq 
together. Two pairs of cotton flannel gloves proviied 
sufficient protection for the hands during the working 

For molding cylindrical shapes under rubber bands, a 
temperature of 270 F was ordinarily sufficient, and quite 
frequently temperatures as low as 260 F gave satis/ac- 
tory results. Ata temperature of 280 F, celluloid bevings 
to swell and absorb air, and bubbles appear within the 
sheets. If the temperature is increased far above 30) P, 
the celluloid will ignite and explode. It was usually 
found advisable to support the molds on wooden blocks 
in order to prevent contact between the celluloid and the 
asbestos shelf and lessen the danger of overheating; but 
in cases requiring a flexibility resembling that of cloth, 
the necessary temperature was secured by laying the 
celluloid directly on the shelf and watching it carefully. 

It is possible to satisfactorily mold celluloid of any 
thickness into irregular forms if sufficient time is given 
to the operation and the molds and celluloid are in- 
spected frequently as the temperature rises. 


ASSEMBLY 


Glue for fastening the various sections together was 
made of celluloid dissolved in chemically pure acetone. 
As a solid mass of celluloid would dissolve too slowly, the 
material for the glue was cut in strips, crimped to avoid 
packing, placed in a jar, and covered with acetone. 
After setting for about an hour, the glue was stirred and 
enough acetone was added to give it a consistency similar 
to that of 600 W. steam engine oil. The mixture was 
then sealed and stored for a period of 6 to 12 hr to ensure 
complete dissolution of the celluloid. 

Glue was used only for joining sheets exceeding 0.05 
in. in thickness. Sections were united by applying glue 
and clamping the joint between wooden blocks for at 
least 2 hr. No strain was applied to the joint for a 
period of from 6 to 12 hr, and contact with water was not 
permitted before 24 hours had elapsed. If the glue was 
not entirely hardened before contact with water, it 
turned white, visibility was obscured, and the celluloid 
adjacent to the joint became soft and pliable. In ce- 
menting sections where a stiffening strap around the 
joint was not essential, the best results were obtained by 
using acetone applied with a small brush or syringe, in- 
stead of glue. Acetone applied in this manner was al- 
lowed to soak in between the two strips to be joined. 
In making butt-joints, a thin strip of celluloid was glued 
over the outside, and the inside of the seam was brushed 
with acetone until the connection was well sealed. 


SPECIAL DETAILS 


Celluloid sheets having thicknesses of 0.020, 0.050, 
0.060, 0.075, and 0.100 in. were used in the construction 
of the Fort Peck tunnel model. Sheets having a thick- 
ness of 0.100 in. were used in sections subject to consider- 
able compressive or bending stress. For structures re- 
quiring unusual distortion, a thickness of 0.075 was found 
most suitable. For the 6-in. pipes, thicknesses of 0.050 
and 0.060 in. were used, although it is believed the 
heavier of the two is preferable. Experience revealed 
that sheets thinner than 0.050 in. were not satisfactory 
for use in 6-in. pipes and other parts of similar size be 
cause of their lack of resistance to warping. The thin 
sheets, particularly those with a thickness of 0.020 1. 
were used advantageously for straps to seal the jomts ™ 
the thicker shapes. 

In constructing parts of the model having complex 
features and not requiring complete transparency, the 
general form was first built up as a solid by gluimg 
gether laminar sections of 0.100-in. celluloid. The exact 
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Tue ELtecrric OVEN, SHOWING THE ARRANGEMENT OF SHELF, 
HEATING UNITS, AND THERMOMETERS 
The Wooden Molds Are Being Preheated to Avoid Chilling the 
Celluloid Sheets 


features were then carved out of the solid to conform to 
templates, and the exposed surfaces were painted with 
acetone to produce a polished surface having a low coeffi- 
cient of roughness. In making cylindrical shapes, the 
exact diameter was established after molding the cellu- 
loid by measuring the inside or outside circumference 
with a steel tape or thin strip of celluloid. It is generally 
difficult to mold segmented circular shapes initially to a 
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true circle, as the celluloid always straightens a little in 
cooling, but such inaccuracies may be eliminated by 
measuring and gluing the section to the exact diameter 
and placing stiffener rings around the cylinder. 

If it is necessary to scrape or sand the surface to re- 
move roughness caused by molding or gluing, transpar- 
ency and smoothness can be restored by brushing with 
acetone. However, the celluloid must be dry, and 
there should be no abnormal amount of moisture in the 
air while this is being done; otherwise the surface will 
turn white and lose its transparency. 

A model constructed of celluloid should be used within 
a period of six months, and the temperature and humid- 
ity should be maintained as nearly constant as possible. 
After the Fort Peck tunnel model had been in place for 
approximately 10 months, including 5 months in which no 
water was in contact with the celluloid, it was observed 
that considerable shrinkage had occurred, causing dis- 
tortion of the more irregular shapes. 

‘The hydraulic laboratory of the Missouri River Divi- 
sion is under the supervision of Col. R. C. Moore, divi- 
sion engineer in charge. Special credit for assistance in 
the preparation of this paper is due D. H. McCoskey, 
Assoc. M. Am. Soc. C.E., formerly assistant to the 
writer and now in charge of hydraulic engineering for the 
Kansas City District Office. 




















Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 








Abbreviation of Engineering Terms 


Dear Sir: In a letter to the editor entitled ““Diagram for Wil- 
liams-Hazen Formula Not New,”’ in the April issue of Crvi_ Encr- 
NEERING, there is comment regarding abbreviated forms of the 
term, “cubic feet per second.” I beg to point out that in India we 
use “cusecs,”” which is not ambiguous and cannot lead to confusion. 
It would appear to be a suitable abbreviation for universal adoption 
by English-speaking countries. 


M. T. GrsLinc 
Secretary, Central Board 
of Irrigation 


Simla, India 
luly 20, 1936 


Editor's Note: In the matter of abbreviation of engineering terms, 
ne Society follows the American Tentative Standard, approved by the 
imertcan Standards Association in November 1932 and sponsored 
°y the American Association for the Advancement of Science, the 
imerican Institute of Electrical Engineers, the American Society of 

tol Engineers, the Society for the Promotion of Engineering 
‘ducation, and the American Society of Mechanical Engineers. This 
‘andard has been printed in pamphlet form under the title, ‘‘ American 
Tentative Standard Abbreviations for Scientific and Engineering 


lerms 





Malaria in the Irrigated Valleys 
of New Mexico 


; Epitor: The article on “Malaria—a Challenge to 
{ngin by J. A. LePrince, in the July issue, invites comment. 
‘alana the irrigated valleys of New Mexico, particularly in 
where agricultural drainage is necessary, has become 
blic health problem. A large number of the mosquito- 
es have been created by lack of forethought on the 


part of engineers constructing highway and irrigation systems. 
Many undrainable borrow pits have been excavated to a point 
below the ground-water level. Eleven counties have been defi- 
nitely proved to be in the malaria zone. Cases of malaria have 
been reported during the past year from all counties through which 
the Rio Grande flows and from some parts of Mora and San Juan 
counties. In 1927 a few cases of aestivo-autumnal malaria were 
found, However, subsequent cases have been all benign tertian. 

All three of the species of Anopheles known to breed in New 
Mexico—namely, maculipennis, pseudopunctipennis, and puncti- 
pennis—are capable of carrying malaria, but maculipennis is 
probably the only important carrier. Maculipennis is not found 
east of the Rio Grande Valley except for a small area in the Mora 
Valley. 

The construction of the open-canal type of agricultural drain 
furnishes an ideal breeding place for Anopheles, as they thrive 
in the cool ground water and the abundant aquatic vegetation 
offers protection. In addition to these agricultural drains, there 
are many ancient river channels, which are too low to be ade- 
quately drained, and miles upon miles of man-made borrow pits 
that have been excavated to a depth below the ground-water level. 
A series of these pits is shown in the accompanying photograph. 
Many of the borrow pits were made for the purpose of securing 
earth to build large irrigation canals above the normal ground 
level. Highway construction has also been responsible for many 
undrained borrow pits. 

Another important breeding ground, especially in the northern 
part of the state, is the so-called ‘“‘wet meadows.”’ Pasture lands 
are sometimes irrigated continuously so that the ground is boggy 
at all times. In other areas water from higher irrigated lands 
comes to the surface in the form of springs and seeps. Hoof- 
prints are often several inches in depth, and they hold sufficient 
water to make ideal breeding places. In addition, such small 
reservoirs of water are remote from the natural enemies of the 
mosquito. 

Under the direction of Dr. C. W. Gerber, district health officer, 
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Dofia Ana County has had an elaborate mosquito-control program 
in operation since 1927. This is the largest control program of 
such a nature in the United States. Approximately 250 miles of 
agricultural drainage canals, in addition to numerous borrow 
pits and ponds, are treated at biweekly intervals from February 
until November. In general, hand dusting with paris green mixed 





Cross-SecTIONING A SERIES OF BorROW Pits PREPARATORY TO 
FILLING FOR MALARIA CONTROL 


with ditch-side soil (usually a sandy adobe) in the ratio of 1: 100 
and applied at the rate of one pound of paris green to the acre of 
water surface has been found to be effective in controlling mosquito 
breeding. This amount of paris green does not poison the water 
and it may still be used safely for irrigation and for stock-watering. 
There are some areas where oil, distributed by means of a hand 
spray, is utilized to advantage. . 

During the past two years relief labor has been used on malaria- 
control projects in eleven counties. An average of about 600 men 
has been employed in eliminating mosquito-breeding areas. All 
work has been under engineering control and under the super- 
vision of the state bureau of public health. 


Paut S. Fox, Assoc. M. Am. Soc. C.E. 
Public Health Engineer, 
State Bureau of Public Health 
Santa Fe, N.Mex. 
August 5, 1936 





Comment on Educational Survey of 
Engineering Profession 


Dear Sir: Your issue of August 1936, under the title ‘The 
Education of the Engineer,” carries a résumé of the article, ‘““Edu- 
cational Qualifications in the Engineering Profession,” which 
appeared under the authorship of Andrew Fraser, Jr., in the 
Monthly Labor Review, of the U. S. Department of Labor. It 
is entirely proper that reviews of this article should have been 
published in the various professional engineering journals, as it is 
a very significant contribution to our knowledge of the profession 
The results of this survey will be quoted widely, and it is highly 
important not only that the data be representative of the pro- 
fession at large, but that the analysis and interpretation of the 
data be accurate 

For this reason I venture to call attention to the following 
statement of Mr. Fraser in the above-mentioned article: ‘“‘Gradu- 
ate study in engineering does not appear to be of any considerable 
importance as a prerequisite to practice in the engineering field.” 
This is followed by a summary of proportions of graduates in the 
principal professional divisions who hold master’s degrees. Pre- 
sumably these ratios are based upon analysis of returns from all 
groups reporting, regardless of age or length of period since gradua- 
tion 

For the past two years a comprehensive survey of the status 
of graduate work in American engineering colleges has been in 
progress under the joint direction of a committee of the Society 
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for the Promotion of Engineering Education and the U. S. Office 
of Education. Part of the results of this survey appeared in the 
S. P. E. E. Proceedings, 1935 volume. A final, comprehensive re 
port is now in the hands of the public printer. One purpose of 
this survey was to learn the trends of graduate work in recen; 
years. The results indicate a very rapid growth during the pag; 
fifteen years, as the following tabulation indicates: 


ToTaL NUMBER OF TOTAL Numer op 
StuDENTS ENROLLED ADVANCED Drcreps 
in GrapuatTe Work IN ENGINEERING 


IN ENGINEERING Conrerrep 
Acapemic YEARS (U. S. A.) 
Pe «6s = «ae ».% 368 178 
Ee ae 1,014 267 
ee. eg Se ee 2,939 418 
ne 2s > «© 6.6. & ‘> som 3,961* 1,002 
ey ee ae 2,756* 1,197 


* The apparent shrinkage in enrolment from 1931-1932 to 1933-1934 ;, 
due to the fact that up to and including 1931-1932, when the statistics wer 
compiled by the Office of Education, all graduate students enrolled in engi. 
neering colleges, schools, and departments were counted, including some 
students of non-engineering courses. Thus the figures were somewhat inflated 
prior to 1933-1934. For that year, however, the figures are accurate. jj 
American engineering institutions offering graduate courses are included 


The tabulation indicates a very rapid growth in graduate 
study: In enrolments there was a gain of nearly eight-fold 
between 1921-1922 and 1933-1934; while in number of gradu- 
ates of advanced courses the gain was nearly seven-fold in 
the same period. At the present time the number of graduate 
students of engineering is roughly one-fourth the number of 
bachelor’s degrees conferred during the preceding year, and the 
number of master’s and doctor’s degrees conferred in any year 
is roughly one-eighth the number of bachelor’s degrees conferred 
in that year. 

It seems proper, therefore, to question the inference that gradu 
ate work in engineering is of relatively little importance as a 
prerequisite to practice. The fault in this interpretation appears 
to lie in the fact that the analysis was based upon the entire group 
of engineers canvassed, regardless of age. Such an analysis would 
assume the conditions in the engineering profession as to educa- 
tion and training to be static. It is clear that conditions are 
changing and that there has been a strong trend toward graduate 
work in engineering education in recent years; it is also clear 
that industry and the profession at large are beginning to look 
upon graduate work as a highly desirable preparation for certain 
fields of work. 

It may be hoped that the Labor Department can amplify its 
results in terms of studies of the several age groups among those 
who supplied information. 


H. P. Hammonp, M. Am. Soc. C.E. 
Chairman, Committee on Graduate Study, Society 
for the Promotion of Engineering Educatwn 
Brooklyn, N.Y. 
August 12, 1936 





Corrections in Excavation Quantities 
for Oil Camp Transportation Work 


Dear Sir: In my article, “Transportation for a Wildcat (i 
Camp,” which appeared in the August 1936 issue, a maximum 
figure of 8,400 cu yd of excavation per mile is given on page 5! 
for railroad grading, and on page 504, a figure of 4,200 cu yd per 
mile for highway work. I believe that the original figure for the 
highway work was 20,000 cu m per km. Converting this | 
cubic yards per mile by using the factors, 


lmile = 1.609 km 
leuyd = 0.76cum 


the correct amount is approximately 42,000 cu yd per mile. Sim 
larly, the figure for track grading should be 16,900 cu yd per mile 


RoBERT STEPHENSON, Assoc. M. Am. Soc. CE 
New York, N.Y. 
August 12, 1936 
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Further Comments on Computation 
of Influence Lines 


To rue Eprror: I am writing in regard to Lewis K. Oester- 
, liscussion, in the May issue, of my article on influence lines, 
which appeared in the December 1935 issue of Crvm. ENGINEERING. 
In his discussion Mr. Oesterling makes use of moment distribution. 
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Fic. 1. Typrcat Continuous BRIDGES 
Both Are Symmetrical About the Center Line 


order to do this it is necessary to determine the fixed-end 
moments in the two spans adjacent to the applied unit deflection. 
For all spans it will be necessary to know the stiffness and carry- 
wer factors. The calculation of these quantities for beams of 
varying moment of inertia would take considerable time unless 
suitable tables or curves are available. 
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In Fig. 1 are shown two types of continuous bridges that have 
been designed by the bridge department of the Kansas State 
Highway Commission, using the method described in my article. 
For the analysis of the span shown in Fig. 1 (a), the deflections 
of the simple beam R,R, were calculated by dividing the beam 
into short sections and using the method of moment areas. For 
this case the areas under the M/EI curve were used. The final 
results as calculated by this method checked very closely a pre- 
liminary graphical analysis by the fixed point method together 
with Strassner’s tables, ‘““‘Neurer Methoden."’ Strassner’s tables 
may be used to advantage in the moment distribution for this 
type of beam. 

For the case of the continuous truss, Fig. 1 (4), I do not believe 
that moment distribution would simplify the problem. The 
simple truss deflections of the truss R, Ry were calculated by “‘elastic 
weights”’ and the Williot-Mohr diagram. 

Mr. Oesterling mentions that the effect of distant spans is small. 
That is true, but for most of our continuous bridges there have 
seldom been more than five spans, and it has been our practice 
to carry the analysis over all spans for purposes of check. Mr 
Oesterling’s discussion is a valuable addition to the subject of 
influence lines and will be very useful to those familiar with moment 
distribution. 


V. L. Prerce 
Bridge Designer, 
Kansas State Highway Commission 


Topeka, Kans. 
August 5, 1936 





Notes on an Early Locomotive 


fo tHE Eprror: I have been interested in the reproductions 
f early locomotives that have appeared in past issues of CrviL 
ENGINEERING and would like to comment briefly on the Raleigh, 
which is shown in the accompanying illustration. The Raleigh 
was the first locomotive used by the Raleigh and Gaston Railroad 
Company on its 84-mile line from Raleigh, N.C., to Gaston, N.C. 
The Raleigh and Gaston Railroad, built between 1836 and 1840, 
was one of the first railroads in the United States. It is now part 
the Seaboard Air Line Railway system, operating 5,816 miles 

f track 
The Raleigh is one of the earliest and most primitive types of 
motives used on a railroad in this country. The two cylinders 
wre each 12 by 16 in. The four drivers, which are 54 in. in diam- 
eter, contain 14 spokes each and closely 
4 Vy resemble the ordinary wagon wheel 
put of the period, except that they are 
heavier and of more substantial con- 


struction. The fuel used was wood. 


When compared with modern loco- 
motives, the springs, couplings, and 





other parts of this locomotive appear quite crude. The absence 
of the pilot and engine truck wheels is significant, although the 
pilot appears to have been provided for to some extent by a 
spring buffer at the front of the locomotive. Since the Raleigh 
was not provided with a cab, the operator evidently performed 
his duties without protection from the weather. 

The Raleigh and Gaston Railroad Company was incorporated 
by special act of the legislature of North Carolina, December 21, 
1835, the principal offite of the company being located at Raleigh, 
N.C. Construction of the line was commenced November 1, 
1836, at Gaston, N.C., and was completed to Raleigh, a distance 
of 84 miles southward, on May 10, 1840. The road was originally 
constructed standard gage, 4 ft 8'/2 in., with longitudinal wood 
stringers, capped with flat iron. During the period from 1851 to 
1853 the line was rebuilt and extended 12 miles northward to 
Weldon, N.C. At this time 45-lb iron rail, manufactured in 
England, was substituted for the wooden stringers 

An interesting feature in connection with the Raleigh and Gaston 
line is that during the war between the states (1861-1864) the 
railroad was used by the federal forces, under Major-General 
William T. Sherman, during their occupancy of that territory. 
A letter in the files of this railway, dated Raleigh, April 20, 1865, 
from General Sherman to Dr. J 
W. Hawkins, then president of 
the Raleigh and Gaston Rail- 
road, stated that he had no ob- 
jection to the restoration of the 
railroad to its owners, but for a 
few days would like to borrow 
or rent some locomotives and 
cars. Since the locomotive 
Raleigh was used in the service 
up through the year 1869, it is 
evident that it played a part in 
the military activities of that 
period 

W. D. Favucette, 
M. Am. Soc. C.E. 











“RALEIGH,” THE First LOCOMOTIVE ON THE RALEIGH AND GASTON RAILROAD 
Built at Warrington, England, in 1836 


ne ~ ae Chief Engineer, Seaboard 
Air Line Ratlway 

Norfolk, Va 

July 22, 1936 
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More About the Fall Meeting 


Pittsburgh Sessions, October 13-16, Are Complete and Attractive 


BRIEF ANNOUNCEMENT of general plans for the coming Fall 
Meeting in Pittsburgh were given in the August number. The 
active cooperation between the Pittsburgh, Cleveland, and Central 
Ohio Sections and the different Technical Divisions has brought 
about an extensive program. To accommodate the heavy sched- 
ule, the meeting will open, contrary to the usual practice, on Tues- 
day instead of Wednesday. The opening day will be devoted to 
two general meetings, Wednesday and Thursday to Technical 
Division symposiums, Friday being reserved for excursions. 

The technical program is built up as a number of symposiums 
devoted to timely subjects. Every symposium is carefully pre- 
pared and arranged to give the maximum benefit to the engineers 
who will have the opportunity to attend the meeting. 


FLoop CONTROL FROM MANY ANGLES 


The recent floods in the eastern part of the United States have 
made the problem of flood control one of the outstanding present 
engineering problems. In view of Pittsburgh's long history and 
recent experiences it is quite appropriate that the general meeting 
on Tuesday should be devoted to the basic problem of flood control. 

Following the customary addresses of welcome on Tuesday 
morning, October 13, there will be a semi-technical address, which 
with the afternoon program will include the following topics: 


“Flood Disaster of 1936 in Eastern United States” 
“Health and Sanitation Aspects of the 1936 Floods’’ 
“Economic Aspects of Flood Control” 
The topics will be further developed on Wednesday in papers on 


“The New England Flood” 

“The New York Flood” 

“The Upper Ohio and Tributaries Flood” 
“Federal Plans for Flood Control” 


This symposium will provide the engineering data necessary to 
determine along what lines flood-prevention activity should be 
directed in order to be most effective and economical. 


Economic Aspects OF ENERGY GENERATION 


Realizing that at present the enefgy generation problem goes far 
beyond considerations of engineering economics, the Power Divi- 





PirTsBuRGH’s “GOLDEN TRIANGLB”’ WHERE THE ALLEGHENY 
AND MONONGAHELA RIVERS MEET 


Historic Spot, Where Society's Fall Meeting Will Convene 


sion and the Engineering-Economics and Finance Division haye 
joined forces and arranged a symposium in which engineers supply 
the introductory papers dealing with the engineering aspects, and 
the closing paper is supplied by two noted economists. This sym. 
posium, also to be presented on Wednesday, is composed of the 
following papers: 


“*Thermo-generation of Energy” 
“Hydro-generation of Energy” 
“Improvements in Utilization of Energy” 
“Cost of Generation of Energy” 
“Economic Aspects of Energy Generation” 


STRUCTURAL APPLICATION OF STEEL AND LIGHT-WEIGHT ALLoys 


Officers of the Structural Division and its committees have 
developed comprehensive plans for a four-session symposium 
occupying Wednesday and Thursday, devoted to progress in 
methods of design and special materials. It is particularly fitting 
that in Pittsburgh, a center of steel and alloy manufacture, these 
sessions should comprise a presentation of the manufacture and 
applications of those steel and light-weight alloys which affect or 
promise to affect the field of structural engineering. The unifica 
tion of this symposium on “Structural Application of Steel and 
Light-Weight Alloys” has been a considerable task, comprising 
an agreement upon the outline, the selection of appropriate authors 
for a dozen or more papers, the criticism and coordination of their 
synopses, and the editing of the completed papers. Asa result, the 
symposium will constitute an unusually valuable and unified whole, 
with papers on the following subjects: 


“Modern Stress Theories” 
“Tests of Engineering Structures and Models Thereof” 
““Photoelastic Determination of Stress’’ 
“Metallurgical and Manufacturing Aspects of Structural 
Ferrous Alloys” 
Part 1: “Low Alloy Steels” 
Part 2: “High Alloy Steels” 
“* Metallurgical and Manufacturing Aspects of Light-Weight 
Structural Alloys’”’ 
“Corrosion in Relation to Structures and Structural 
Materials” 





Photo by V. L. Hubbard, Pittsburgh 


EDUCATIONAL, ART AND RESBARCH FaciILiTies CENTER AR 2UND 
UNIVERSITY OF PrtTsBuRGH’s 42-SToRY CATHEDRAL OF LEARNIN® 
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ictual Applications of Special Structural Steels” 
he Field of High-Strength Steels in Structural En- 
gineering” 
| pplication of Stainless Steel in Light-Weight Construc- 
tion” 
tructural Application of Aluminum Alloys” 
Vagnesitum Alloys and Their Struc- 
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MoperRN HIGHWAY DgSIGN AND CONSTRUCTION 


The two sessions of the Highway Division are being sponsored by 
the Central Ohio Section and will occupy all day Thursday. In 
selecting the papers, an attempt was made to get as much of a 
cross-section of highway problems as possible. Design is covered 
by two papers; highway structures, soil mechanics, weathering of 
asphalts, and concrete durability by one paper each, as shown by 
the following subjects: 





tural A pplication” 


“Important Considerations in Modern 


It is hoped that the papers will be pub- In This Issue. . . Highway Design” . 
lished in PROCEEDINGS in time to provide ‘A pplication of Soil Mechanics in High- 
opportunity for prepared and interesting , ; way Construction” 
discussion at the Meeting. Re AE NG,» » - «9 oy AY | “The Development of Highway Bridges 

5 IN TING — Problems of the Committee in Ohio” 
PROBLEMS IN PLANNING Major HIGHWAYS oi Maniiiaie......... p. 602 “Weathering of Asphalts” 


The two sessions of the City Planning 
Division will be held Thursday, with subjects 


Results of First Ballot for 


“Concrete Durability” 
“Design of Rigid-T ype Pavements”’ 


; : : : Oficial Nomi tet sek wire . 603 
of great importance in connection with the ficial Nominees P | SN A, 
city planning problems of the Pittsburgh Local Sections Represented 
district. The first relates directly to the Se ET nakedesds chen’ p. 608 | For its session, the Surveying and Mapping 
volume of traffic handled by the street : Division has planned a half-day program. 
system. The transition from an old city Student Chapters Need the This is to be held on Wednesday afternoon, 
with narrow streets to a modern street sys- Help of Local Sections. ..... p. 604 and will deal with the following: 
m, capable of handling a large volume of , 

trafl me rates under a for pte fifteen Early Presidents of the | “The Use and Advantages of the State 
years. The first group of papers therefore Society—Julius W. Adams... .p. 605 . gaa 9 P — sf Conth 

, ; 2 0 rdina 
includes: Society Mamberchip Con- ‘ommercial A pplication oordinates 


Factors Controlling Traffic Capacities tinues lo Rise... .. 


in Existing Street Systems in Con- 





Surveys” 





SociAL Events BeInc ARRANGED 





gested Districts” 


‘Methods of Relieving Congestion and Increasing Capacity on 
Existing Street Systems” 


Because of the limitations of topography, the widening and im- 
provement of highways to take care of modern traffic requirements 
has been very expensive. Various phases of this problem will be 
treated under the subjects: 


“The Effect of a Major Highway on the District It Tra- 
verses”’ 

“Effects of Alignment, Grade, and Width on Direct and In- 
direct Costs of Major Highways” 

‘Relation of Highway Costs to Taxable Values and Com- 
munity Wealth” 


While all the papers will discuss the situation existing in Allegheny 
County, it is believed that the facts brought out will be of general 
interest to all parts of the nation. 


STREAM POLLUTION 


In harmony with a recent tendency toward appraisal of all 
aspects of conservation and proper utilization of water resources, 
the Cleveland Section, cooperating with the Sanitary Engineering 
Division, has developed a symposium on stream poliution in the 
Ohio River valley. This will concern itself with past progress in 
sanitation in that important watershed, critical problems now exist- 
ing, the outlook for coordinated planning of needed works, and the 
possibility of securing their enablement. The long experience of 
existing agencies for planning will be reviewed. Emphasis will be 
on the adequacy of engineering organizations in initiating needed 
projects and in properly relating them to area needs, as distinct 
from their competence in technical matters in the realm of design 
or treatment. 

The program developing these ideas covers the following topics: 


“What Can We Do About Stream Pollution?” 

“Progress in Stream Pollution Control in the Ohio River 
Basin” 

“Stream Pollution Problems at Cincinnati, Ohio”’ 

“Planning for Pollution Control at Pittsburgh” 

Pymatuning Reservoir as a Factor in Regulating 

Stream Flow for Dilution Purposes’ 

‘Sanitation Problems Incidental to Floods in Pennsyl- 
vanta"’ 
Engineering Aspects of Stream Pollution Control’ 


~ 





From the foregoing outline of the technical 
program for the Fall Meeting, it is evident that such a wealth of engi- 
neering information will be presented that a very large attendance is 
assured. The speakers are men of note in engineering, political, 
and economic circles, who will bring up-to-date and authoritative 
messages on their special subjects. But the meeting will also in- 
clude most attractive social features which will likewise offer a 
variety of interest for members and ladies. 

One of the high spots of the art life of the world is the yearly art 
exhibition arranged by the Carnegie Institute. Paintings are 
brought to Pittsburgh from all countries of the world, and the 
exhibition and the results of the award of prizes by world-known 
juries are landmarks in the development of art. Before opening 
the International Exhibition to the public, the Board of Trustees 
of the Institute is holding a preview by issuing personal invitations. 
The previews have become the most important event in Pitts- 
burgh’s social life. On Wednesday evening, October 14, this 
year’s preview will be held and the Board of Trustees is extending a 
personal invitation to all members, their ladies, and guests who will 
attend the Pittsburgh Meeting. Thus a unique opportunity will 
be offered to view this world-renowned art exhibition and to get in 
touch with Pittsburgh social circles. Local artists will act as guides 
to our members who would like to get more intimate glimpses of 
the exhibit. A social after-party is planned for members and ladies 

Tentative plans for entertaining visitors call for a smoker on 
Tuesday night, October 13, for the men, with possibly a theater 
party for the ladies. Thursday night is being reserved for a dinner 
dance, and Friday all day will be given over entirely to the excur- 
sions. While plans are not final, tentative arrangements contem- 
plate an excursion to the Homestead Plant of the Carnegie Illinois 
Steel Company and to the plant of the Aluminum Company of 
America at New Kensington. Plans will later be made for sight- 
seeing and other trips to points of interest. 

In addition to the social features enumerated, the Ladies’ Enter- 
tainment Committee expects to entertain visiting ladies at teas, 
bridge parties, and similar functions during the week. Oppor- 
tunity will also be available to play golf, for members who do not 
desire to spend the whole time in technical sessions. 

Complete details of the Fall Meeting will appear in the October 
number of Crvm ENGINEERING. Meanwhile preparations are 
going forward to perfect the valuable engineering program and the 
social arrangements that will leave nothing to be desired. The 
hints here given as to the general outline should suffice to ensure 
the definite attendance of every engineer within reach of the 
Pittsburgh Fall Meeting, irrespective of whether he is or is not a 
member of the Society. 
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Problems of the Committee on Student Chapters 


Some Practical Questions Encountered in Furthering Its Ambitious Program 


By Hunter W. HAN Ly, M. Am. Soc. C.E. 
Cuatreman, Committers on Strupent Caaprers; Strucrurat Encrneer, Cincinnati, Onto 


Tue Committee on Student Chapters is charged with the task of 
recommending and putting into effect approved ‘methods and 
procedures calculated to be of value to the students in civil engi- 
neering.”” Having in mind the objects of the Society as stated in 
the Constitution—‘‘the professional improvement of its members, 
the encouragement of intercourse between men of practical science” 
—and further, recognizing the position and function of faculty and 
curriculum in the engineer's career, the course of the Committee is 
rather clearly defined. Reaching its 
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present. Examinations and other conflicting student affairs hag 
been overlooked in the planning. 

The establishment of regional conferences of Student Chapters 
within short distances of one another is occupying the Committee 
This has developed greater interest in the student element of the 
Society, and bids fair to change the student's conception of the 
possibilities of his organization. The Committee is at present ep. 
gaged with Society Headquarters in making the student conference 
sessions of the four quarterly meetings 





objective is the problem. 

Students in college can rarely be 
expected to be profession-conscious, to 
have more than a very abstract concep- 


Certainly this is true at least until they 
have had close and extensive contact 
with the members and the atmosphere 
of that profession and that society. 
Increasing interest on the part of 
engineers’ clubs and other organiza- 
tions in vocational counseling, but 
more especially the work of the Engi- 
neers’ Council for Professional Develop- 
ment, will ultimately serve to give the 
entering student a clearer conception | 
of his future. Up to now—and it will 
probably continue during the near 
future—-many students reach their 


advisers; and 





comprehension of their chosen career | 


| Tue Osjecrives OF THE COMMITTEE 


To bring to Student Chapters the facilities of 
tion of ‘ethics of the profession,” or to | the Society and assist the students to extend 
have a sense of belonging to a society. their acquaintance with the practice of engi- 
| neering and with practicing engineers; | 
| To bring local and regional Society groups to 
| an appreciation of the reservoir of talent and 
inspiration which they constitute for the student 
engineer, and to enlist their active support of 
Student Chapter enterprises in their vicinity in 
cooperation with contact members and faculty 


To develop a more extensive establishment of 
state or regional conferences of Student Chapters, | 
more effectively programmed and conducted in 
commencement day witha very limited | furtherance of the objects of the Society. 


of the Society a feature of interest ang 
importance that will appeal both to the 
student and to the mature engineer. 


ANNUAL REPORT May Give 
INADEQUATE PICTURE 


Student Chapters have great latitude 
in the matter of programs and activi- 
ties. Almost no restriction is placed 
upon them by the Society other than 
that Chapters and faculty advisers shall 
submit annual reports giving statistical 
and descriptive matter covering the 
year's activities. Sometimes these re- 
ports are obviously the work of good 
press agents; sometimes they are mod- 
est diaries of what may have been 
really an excellent year’s work. Rarely 
do they tell in excellent fashion of the 
fine things, so well done; ali too fre- 
quently they leave the impression that 
the Chapter is not thinking of its 








beyond its scientific basis. For it is —_ 
usually beyond the limits of available time and facilities for the 
faculty to go into this phase of a career. In fact, many have 
voiced the extensive and growing attitude of engineering edu- 
cators that the college is for educating students to become engi- 
neers, not for training engineers. So it appears that the experi- 
ence of actual contact with engineering as a career must generally 
come from without the school. This experience, which, in the 
field of medicine makes the period of interneship for medical stu- 
dents so valuable, the Society offers by its interest in Student 
Chapters as part compensation for the lack of equivalent oppor- 
tunities among civil engineering students. 


Contact MEMBERS FILt IMPORTANT ROLE 


Asa first step in extending such opportunities, it is provided that 
each Student Chapter shall have a contact member, a member of 
the Society from outside the school, whose standing as an engineer 
and conduct as a member of the Society shall merit the esteem of 
the students, and inspire them to think in terms of the Society. 
These contact members are expected to visit their Chapters fre- 
quently and to work in harmony and cooperation with faculty 
advisers and Chapter officers, in finding worth while outside talent 
as program material. 

The current activity among Local Sections directed towards 
organizing all members of the Society not now included, into local 
or state sections, is a move that will also assist the Committee on 
Student Chapters. Our Committee expects in the immediate 
future to devote attention to making all Local Sections acquainted 
with their opportunities along this line, and to invite them to sup- 
port contact members with their resources. Similar assistance of 
Sections is also needed in enlisting representative and interested 
engineers from whom contact members may be selected. 

Local Sections might extend their hospitality to Student Chap- 
ters within a convenient driving distance, and make their influence 
even greater through occasional well-planned programs, of which 
student papers or discussions are features. Such meetings have not 
always been well set up. On one occasion, at least, a special joint 
meeting between a Local Section and its neighboring Student 
Chapter had only one student in attendance; there was not a 
‘Chapter officer, faculty adviser, or contact member among those 


function and possibilities in the light 
of the future, but rather in terms of the usual run of sports and 
fraternal and social activities. Sometimes, indeed, they are so brief 
as to convey little impression of any activity at all. And yet these 
annual reports are the sole source of information upon which to 
judge the Chapter’s condition and the merits of its work. While 
the President’s official Letters of Commendation for Merit have been 
awarded to really noteworthy chapters, it is possible that some 
excellent Chapters have suffered through lack of a good reporter 

Perhaps the most effective step taken by the Society in behalf of 
the Student Chapters was the appointment of a Field Secretary 
His personal contacts with Chapters and faculty, bringing about 
as they do an understanding and a sense of intimacy between all 
elements that would have been impossible of attainment through 
the Committee’s activities alone, will have lasting results. 

The work of the Committee on Student Chapters is one of remote 
control. It is accomplished largely by suggestion, through the 
mails, with scant knowledge of the attending limitations or possi- 
bilities for these suggestions being adopted. The Committee 
solicits therefore, from Chapters, faculty advisers, and interested 
outside members, constructive criticism of all phases of its work. 





Continuing Student Chapter 
Conferences 


Tue series of Student Chapter conferences for the academic 
year 1936-1937 will be opened with a conference to be held 
Pittsburgh, Pa., at the time of the Fall Meeting of the Society 
The Committee on Student Chapters is at work on a program 
that gives every evidence of being interesting, stimulating, and 
worth while. 

The conference has been scheduled for 2 p.m. on Thursday, 
October 15. This will give visiting students an opportunity ‘ 
attend Technical Division sessions on Thursday morning and, ! 
they care to, stay over to join the inspection trip on Friday. 0! 
course, if they can attend the Technical Division sessions © 
Wednesday or the general sessions on Tuesday, they will be mos 
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Every facility of the quarterly meeting—technical, 

mal, and social—will be open to them on the same basis 
+o members of the Society. 
W the reinstatement of the Student Chapter at Mississippi 
Sate College in July, the number of Student Chapters has been 
we i to 114. Through the annual reports of the Chapters, 
-hrougn the visits of Field Secretary Jessup and other officers 
f Society, and from the results of the 1935-1936 series of 
Siydent Chapter conferences, it is evident that Chapter affairs 
, flourishing and highly encouraging state. There is greater 
vy, programs are of a higher quality, and applications for 
Tunior membership are pouring in at a rate never before equaled. 
Elsewhere in this issue are shown the current statistics on applica- 
sions, including the influence of Junior applications this summer, 
and also reports from practically all the Chapters. 

Those who follow Student Chapter matters are keenly aware 
that our Chapters are not standing still. As the principal reser- 
voir of future members of the Society, their aspirations, activities, 
needs merit the interest of all members of the Society. 


wen 


and 





Results of First Ballot for Official 


Nominees 


New York, N.Y. 
August 1, 1936 
To the Secretary 
{merican Society of Civil Engineers: 
The tellers appointed to canvass the First Ballot for Official 
Nominees report as follows: 


Total number of ballots received ........... £1,612 
Deduct: 
Ballots from members in arrears of dues... 139 
Ballots without signature . = e% 6 
Total withheld from canvass . aed 145 
Ballots cali cha) « os 0 ar a ce eee 
For Vice-President, Zone II 
J. Houstoun Johnston. ........ 139 
L. F. Bellinger . .s —_ «eee 
A. C. Polk . . se : 81 
Seattering ... gg din Be — 41 
Blank . . ae Ce ee 17 
Total . . ee ee 


For Vice-President, Zone III 


R. C. Gowdy . : — pan 158 
D. J. Brumley ... re eae . 141 
of EP eee ere ; ee 
Seattering . . we ths. é, 69 

eee. oS 5 Fee eae eee 


For Directors, District 1 (two to be elected) 


Wee 3. Ge. oss eS te 
Enoch R. Needles .. . iret 
Dy . 1 
Ineligible Candidates . . ee 
Seattering Nominations ... . he” 52 
Ballots with one space blank ...... 48 
Total votes cast in District 1... .. 778 
Actual number of ballots received from 
District 1 (One half of above figure) . . 389 


For Director, District 2 


ei Oe ee o4 
en ere 18 
SE at iy a SP a Wakes bob ace 19 


WO ke 5 0 ace eae Sar. 
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For Director, District 6 


R. P. Davis .. 58 
Scattering . , 6 
Blank . . % — 3 

0) a — oy 67 


For Director, District 10 


N. W. Dougherty . i 49 
T. Keith Legaré . 41 
F. J. Lewis .. : 35 
Scattering . — 17 
Void. . . : l 
Blank . epee be ee 15 
ae =. ; ae 
For Director, District 13 

Thomas E. Stanton, Jr. . ; o7 
George W. Hawley . . naa 10 
Ineligible. . , 'P 26 
Scattering 22 

Total .. ; . 165 


Respectfully submitted, 

V. T. Boucutron, Chairman 
Hans R. Jacobsen 
John J. Nanry 
Irving B. Thorner 
George M. Purver 
Philip M. Parker 
James McB. Webster 

Tellers 


A. H. Baker 

B. F. Biemann 
Charles W. Comstock 
Robert Stephenson 
Henry Manley 
Theodore Grahlman 





Emphasizing Student Interests 


SHORTLY most of the engineering schools in the country will be 
reopening. It is therefore fitting that the current issue of Crvm 
ENGINEERING should contain an unusual number of matters of 
special interest to members of Student Chapters. One of the 
main papers is from the pen of a Student Chapter member; an- 
other from a teacher who has made a life-long study of engineering 
education; and a third from a member of the Corps of Engineers 
of the Army, whose praise of the profession should be an inspira- 
tion to every beginner. 

Then a number of items of similar interest have been included 
in the news sections, such as a prize-winning paper in a junior 
competition, another considered to be one of the best at a Student 
Chapter regional meeting, and advice to students from a Past- 
President of the Society. 

In order that these features may serve their purpose to the 
fullest extent, the Committee on Publications has determined 
that each member of every Society Student Chapter shall receive 
a complimentary copy of this issue. It is expected that this 
demonstration of interest in the welfare of the students will result 
in disclosing a reciprocal feeling of goodwill toward the Society. 
Examination of the excerpts from the annual reports of about 
100 Student Chapters, also included in this issue, will indicate 
the valuable work being done in American colleges to inculcate 
Society and professional ideals in prospective engineers 


Publication Progress Reported 


ADVANCEMENT, even in minor respects, is always gratifying. 
It is a pleasure therefore to record definite progress in the publica- 
tion of Crvm ENGINEERING as illustrated by two features in 
particular. Because of the distribution of the current number to 
all members of Student Chapters, the edition will total about 
20,000 copies. This is the largest to date and it is hoped that the 
extent of distribution will be a measure of the total benefits ac- 
cruing to readers. 

Interest in CrviL ENGINEERING on the part of advertisers is also 
gratifying. The quantity of paid advertising contained in the 
August number was the largest since the inception of the publica- 
tion in 1930. 

In these indications of approval, authors as well as readers may 
take a considerable measure of satisfaction 





— 
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Student Chapters Need the Help of Local Sections 


VoL. 6, 


Society Groups Should Take an Active Interest in Nearby College Organizations 


By Artuur S. Tutte, Past-Prestoenr Am. Soc. C.E. 
Consuttine Encrnerr, ann New Yore Srats Director, PWA, New Yor«, N.Y. 


This month, 114 Student Chapters—the ‘‘door to the Society’ for 
hundreds of young engineers—wuill begin another season of activity. 
Before the schools open, officers of Local Sections, contact members, 
and faculty advisers might well give thought to how they may best serve 
the interests of these important groups. Past-President Tuttle's ad- 
dress before the spring conference of Student Chapter representatives 
at Hot Springs, Ark., abstracted here, contains some arresting thoughts 
on the subject. The problems of the students themselves were brought 
out in a brief account of this conference, published in August 


As I look back over the existence of the Society, I note two im- 
portant epochs. The first was in 1905, fifty-three years after the 
Society was founded, when the first recommendation was made 
about 2 Local Section. Before that, growth had been very slow. 
After tne Local Sections began to be formed it was found that there 
had been created something which represented the Society appeal- 
ingly and directly to its membership. The other epoch was in 1920 
when the first recommendation was made about Student Chapters. 
Before that date the grade of Junior in the Society did not appeal 
very strongly to our young men. I noted in the New York meetings 
that a young man felt himself completely eclipsed. He had no 
chance to express himself and he wasn’t given much encouragement 
to do so. The beginning of the Student Chapters was for these 
young men the opening of a door to the Society, arousing their in- 
terest before they actually became Juniors. Until then Junior 
membership had been shrinking steadily for many years, going 
from nearly 1,000 down to about 450 at the time the first Student 
Chapter was recognized. From then on there has been a growth 
that spells prosperity because it means the bringing in of young 
blood. Today we have something more than 3,000 Juniors that 
have come out of this reservoir of Student Chapters in recent years. 
Many men who were Juniors at one time have transferred to a 
higher grade 

Meanwhile our Student Chapter membership has grown by leaps 
and bounds. During the last three or four years it has reflected 
somewhat the depression we have been going through, but not so 
much as we expected. Chapter membership is rising again, and 
the number of Chapter members coming into the Society as Juniors 
following their graduation is greater than it ever was before. 

You have asked me what the Local Sections can do for the Stu- 
dent Chapters. It is a singular thing that the activities growing 
out of the two epochs previously mentioned have not been better 
coordinated. The Constitution and By-Laws do not reveal any- 
thing of the obligation that a Section should feel toward the Stu- 
dent Chapters in its neighborhood. I am happy to say that many 
of the Sections have assumed these obligations of their own accord. 
They should do so for many reasons, only one of which is that the 
Chapters are the reservoir from which most of our membership 
comes. Some of the Section officers help the Chapter officers to 
find a speaker or two but I think that in many cases the contact 
ends right there. 

I come from New York. Within a 50-mile radius there are eight 
Student Chapters, each independently active and each enthusiasti- 
cally a member of the Metropolitan Conference of Student Chap- 
ters. Yet I doubt if our Section members know very much about 
what these Chapters are doing. Interest is increasing however. 
The Section has a Committee on Student Chapters made up of the 
contact members of these eight units on which there has been re- 
cently appointed a Junior who is already making himself useful. 

I believe it is wrong to let such matters drift without some kind of 
direction. We should take some positive steps to see that the Lo- 
cal Sections do take an interest in their Student Chapters. This 
can be done in many ways, depending on the local situation. A 
year ago I attended one of the Metropolitan Conference meetings 
at which student papers were presented in competition for a prize. 
The papers were surprisingly interesting of themselves and their 
presentation was amazingly good. I think that any Local Section 
could well afford to turn over to the Student Chapters the conduct 
of one of its regular meetings during the year Let the students 
run it and I predict that it will not only open the eyes of the older 


men but create a wonderful amount of enthusiasm in the Chapters 

In many cases I think it would be practicable for the Sections to 
invite students to their meetings. This will undoubtedly raig 
problems because Section meetings sometimes “run into money,” 
but where the Section can afford it I think it would give inspiratio, 
to many students if they could attend a few good Section meetings 

It has been intimated that some of the contact members are no; 
working as they should. If I recall the system correctly, the cop. 
tact member appears to keep his job in perpetuity. I think it js 
clear that something should be done when he is not doing his job 
Frequently contact members are busy men, and there are good 
reasons why some of them cannot do all the students would like 
them to do. Nevertheless it should be easy to make a change 
where it seems desirable, and I believe it can be done withoy 
embarrassment to any one. There are good men available who 
have the time to go to student meetings and who will not find ; 
irksome. Student Chapters should turn to a nearby Local Section 
for help in this. 

What of the relation between the Student Chapter and the 
school? AsI have visited Chapters and studied their work, and as 
I have read the reports of the Committee on Student Chapters, it 
has become clear to me that the students appreciate Chapter work 
as part of an engineering education. I doubt if any student ex. 
pects to spend all of his life in the field of technique alone. The 
things he can learn by taking advantage of the opportunities avail. 
able through a Chapter are therefore a very important part of his 
complete engineering education. Many students of an earlier day 
failed to get that help. 

My contention is that the work of the Student Chapter should be 
regarded as a definite part of the work of the college, at least to the 
extent that every enrolled student should be registered as a member 
of the Student Chapter in his branch of the profession. The uni- 
versity itself should feel some obligation to the Chapters because 
the Chapters are furnishing something that the university does not 
offer in any other way. I proposed such a plan last year and 
nothing has since happened that would lead me to change my mind 
On the other hand, that opinion was strengthened by something 
said earlier today about the difficulties that some students have in 
preparing exhibits for engineers’ day, for which they have to find 
time on the outside. It seems to me that if a man wants to get 
busy and help prepare such an exhibit he ought to have all the sup- 
port of the faculty that he can get. Attendance at meetings and 
participation in them should also be considered as a very important 
part of his education. 





Freeman Scholar Sails for Europe 


LaTE in August John Hedberg, Jun. Am. Soc. C.E., sailed for 
Europe to take up his studies as the Society’s Freeman Scholarship 
appointee for 1936. During his year abroad, Dr. Hedberg will 
have an opportunity to visit the leading foreign hydraulic labora- 
tories, take courses at one or more universities, and make a detailed 
inspection of a number of outstanding river improvement projects 

Dr. Hedberg was graduated from Cornell University in 1929 
In the following two years he was successively research assistant 
in hydraulics and instructor in civil engineering at Purdue Uni- 
versity, and in 1931 he received his master’s degree from that 
institution. He then went to Stanford University as instructor 
in civil engineering, and was awarded the doctorate in 1934. 

After a year as junior engineer in the canal division of the Bureau 
of Reclamation at Denver, Colo., he returned to Stanford « 
assistant professor of civil engineering. A leave of absenc 
enables him to take advantage of the Freeman award. 

Dr Hedberg is the tenth to receive the scholarship from te 
Society since the fund that makes it possible was set up by the 
late John R. Freeman, Past-President and Hon. M. Am. Soc. CE. 
in 1924. The recipient of last year’s award, Lieut. Paul 
Thompson, is still in Europe, completing a series of experimen!s 
at the Technische Hochschule, Berlin. 
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Early Presidents of the Society 


the sixth of a series of historical sketches—biographies of 
pioneers of American engineering. George Sears Greene, 
ester Chesbrough, and William Milnor Roberts will be the 
f the articles appearing during the remainder of the year. 
tance of readers in supplying interesting stories of these men 
eartily welcomed. 


VI. JuLrus WALKER Apams, 1812-1899 
President of the Society, 1873-1875 


RY SCHOOL BOY can name at least three members of the 
family who played stellar réles in the political development 
United States. Possibly a few of the deeper students will 
hat a fourth served as a Union Colonel in the Civil War, 
it is likely that their acquaintance with his career stops 
there. Yet that mili- 
tary interlude was 
but a minor chapter 
in the life of Julius 
Walker Adams, and 
his long years of ser- 
vice in the physical 
development of his 
country entitle him 
to a prominence that 


political historians 
have been unwilling 
to ascribe. 


As a young man, 
Adams decided upon 
an army career, and 
entered West Point 
in the early 1830's. 
But about that time, 
the great “wave of 
internal improve- 
ment” began to 
sweep the country, 
and Adams and a 
number of his class- 
mates soon left the 
academy for civilian 
life and cast their 
lots with the railroad pioneers. Under his uncle, Maj. William 
Whistler, Adams received his training on the New England roads, 
and in 1845 became superintending engineer of the Erie, a position 
he retained for five years. 

As the number of engineering works increased, the need for a 

learing house” for technical information became increasingly 
apparent. In 1850 there were still but few American engineering 
texts, and no publications in which engineers could discuss theory 
or exchange practical suggestions. Each had largely to depend 
upon his own experience, and where that was lacking, upon his 
wn intuition. One of the first attempts to meet this need was 
Appletons’ Mechanics’ Magazine and Engineers’ Journal, which ap- 
peared in January 1851. Its publishers found in Adams the com- 
bination of engineering and literary skill they were seeking and 
selected him as editor. 

The magazine covered a wide field, and must have exerted a 
considerable influence in its short life of three years. It published 
each month complete descriptions of newly patented machines, 
progress reports on current construction activities, announcements 
of proposed work, original scientific papers, and abstracts from 
foreign technical publications. In addition there was a “question 
ind answer” department, in which queries “‘on any branch of 
mechanical science or art’’ received attention. 

Adams approached his task with the modesty befitting an editor. 





Jutrus WALKER ADAMS 
Sixth President of the Society 


“While our best efforts shall not be wanting to lay before our 
readers whatever of valuable may be gathered,” he wrote, “we 
shall consider ourselves and our labors but as the cement which 
binds the stones of an edifice together—however good it may be of 
itself, no man builds a house of it.” 


_ During his editorship he also prepared an American edition of 
‘empleion's Engineer, Millwright, and Mechanic’s Pocket Com- 
penton, adding considerable original material to that English 


work and making of it the first practical handbook actually adapted 
to American practice. 

Shortly after he helped to organize the Society, in 1852, Adams 
left New York to become chief engineer of the Lexington and Dan- 
ville Railroad Company in Kentucky. He soon was given a 
similar position with the Memphis and Ohio, and the Memphis, 
Clarksville, and Louisville railroads, and was instrumental in bring- 
ing about their consolidation. These lines, now incorporated in the 
Southern Railway System and the Louisville and Nashville Rail- 
road, linked the Northeast with the Southwest and constituted 
“a main trunk road from the head of certain navigation on the 
Mississippi [Memphis] to Cincinnati,” reducing the time of travel 
between those points from more than a week to less than a day. 

It is interesting to note that Adams was chief engineer of these 
three roads at the same time. When he went to the Lexington and 
Danville, he specified that he was to be permitted to avail himself 
of any other professional employment that might offer. This, he 
wrote, was ‘in accordance with universal custom.... Few engineers 
of any standing confine themselves to the construction of one work 
if their services are in demand elsewhere.” He added that the 
chief engineer’s duties did not require daily attention to the work, 
and that the company looked to him only for the result. 

In the 1850's, municipal water supply and sewage disposal pro)- 
ects increased rapidly in number and importance. Turning to 
this field in 1857, Adams designed the sewerage for Brooklyn—the 
first system in this country in which sewer sizes were not selected 
by rule-of-thumb methods, and in which the time of concentration 
was taken into account in computing capacities. On the basis of 
this work he later wrote the first comprehensive treatise on the 
sewering of towns issued in America, Sewers and Drains in Populous 
Districts. This work was still a standard text in the early years of 
the present century, and passed through several editions. The 
preface gives a clear picture of the status of the art when he took up 
his work in Brooklyn: 

“In 1857 we were totally without data of any kind in this 
country to guide in the determination of the proper dimensions of 
sewers. No gagings had ever been made” of their discharge, and 
“the only principle recognized was to make the sewers large enough 
to admit of the entrance of workmen to clean them by the use of 
the pick and shovel; so little had the subject occupied the attention 
of engineers that it was scarcely thought within their province .. . 
to do more than to see to the proper construction of what was 
determined upon by property owners, city surveyors, and municipal 
councils.” 

By applying hydraulic principles, including the theory of con- 
centration time that had been enunciated by Neville, Adams was 
able to reduce the size of sewers and their cost, and his installa- 
tion proved to be so successful that twenty years later he was able 
to state that no modification appeared to be necessary in the origi- 
nal design ‘“‘beyond matters of detail.” 

When the Civil War broke out, Adams, true to the family tradi- 
tions and his West Point training, entered the Army. As a 
colonel, first of the First Long Island Volunteers and later of 
Hawkins’ famous Zouaves, he served in the Army of the Potomac 
and was wounded in the battle of Fair Oaks. A serious misunder- 
standing wihh General Casey cut short his career at the front, and 
he resigned and returned to New York. But his most notable 
service—at least in the eyes of the people of New York—was yet to 
come. When the draft riots broke out in July of 1863, Adams an- 
swered the call for officers and was placed in command of the troops 
in Printing House Square. He did not have to wait long for action. 
The mob, howling for the blood of Horace Greeley, stormed into 
the square the first day of the riots and headed for the Tribune 
Building. With his handful of troops, Adams skillfully warded 
them off, his nerve and quick wit ‘“‘doing more to save the day for 
law and order than would the gunfire of a regiment.” 

After the war Adams became chief engineer of Brooklyn's de- 
partment of city works, held that post for eight years, and in 1880 
was appointed consulting engineer to the New York City depart- 
ment of public works. Space does not permit a detailed account 
of these years of municipal service, but the positions perhaps 
speak sufficiently for themselves. 

Adams served the Society as Vice-President for six years, and as 
President for two. Near the end of his incumbency an event oc- 








606 


curred that illustrates the esteem to which the Society had already 
attained. The City of Providence had engaged an engineer to 
design and construct a sewerage system, and before it was com- 
pleted considerable doubt arose as to its adequacy. There was 
tremendous agitation to replace the engineer and redesign the 
system, and the city council found it necessary to call for outside 
advice that would be without prejudice and not subject to local 
objections. So on October 4, 1875, they passed a resolution re- 
questing the Society to appoint three competent persons to ex- 
amine the system, report on its sufficiency, and make any recom- 
mendations for change they might deem to be necessary. The 
Society complied, Adams being one of the three selected. The 
committee's report, a few months later, thoroughly disposed of all 
the points at issue and justified the confidence the council had 
placed in the Society 

Adams died on December 13, 1899. Engineering Record in its 
next issue referred to him as “‘one of the most eminent engineers 
this country has produced.’ 

“Throughout his life,” the article continued, “he never evinced 

that exclusiveness which diminished both the popularity and in- 
fluence of some of the family prominent in political fields. 
A firm believer in what has been called the aristocracy of brains, 
he was as ready to give gratuitous assistance to the beginner in 
engineering work as to accept the retainer of a great city or wealthy 
corporation.”’ He was a man of “gentle, lovable character, 
broadminded and genial.” 





Student Prizes Awarded 


IN: ACCORDANCE with their usual custom, many of the Local 
Sections of the Society, during the past commencement season, 
presented awards to engineering students graduating with high 
academic distinction from colleges and universities within their 
territories. The recipient of such an award is allowed to join the 
Society as a Junior, after the application has been approved by the 
Board of Direction, the Local Section paying the initiation fee and 
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dues for the first year 
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So far word of the following prize winners 


for 1936 has been received at Society Headquarters 


NAME OF STUDENT 


Robert H. Holcomb 
Richard Evan Fisher... 
Clarence Scranton ies 
William Rawle Christman. . 
Edward Reginald Van Driest 


Paul Joseph Foeht. 
Robert Edward Austin 
Paul Denney Bennett 
Ralph Dean Claborn. 
Meir Pilch ery 
Blair Anderson Rieth. .. 
James Donald Taylor 
Gordon Arthur Zwissler 


Elmer Connet Haver....... 
William Ernest Richter 
Car! R. Merriman ‘ 
Merton Robert Cowan.... 
Richard Henry Heitman.... 
Robert Francis Adams..... 
John S. McNown.. 

Louis Clarence Bisso. . 
Chester Paul Seiss...... 
George Everett Brandow 


Sidney Bamberger 


John Benjamin Armentrout 
Harry F. Page, Jr.. 
Myron Fickas Fifield. 
Carroll E. Withers 

Charles Eugene Cutts. . 
Frank George Vessell..... 
William M. Simpson... .. 
Charles William Sullivan... 


Richard Adam Haber... 
Anthony J. Maiale..... 
William Graham Hall 

Jack Edward McKee... 


George Ray Wells 
Fredrick Teichert 
Howard Louis John Gruber. 
Eugene Joseph Daily 


Frederick Louis Weiss. .. 

Clarkson Hill Oglesby. . 

William Lovejoy Shannon.... 

James Gerald Fogle. . 

Roy Turney Jennings... 

James Wilbur Johnson 

Adrian Woodrow Smith 

Maurice Nelsson 
McKendrick 

Clifford Dean Lawrence 


Locat Sectrros 


COLLEGE Grvinc Awarp 
University of Arizona Arizona 
Ohio State University Central Ohio 
University of Cincinnati _ Cincinnati 


University of Akron 

Case School of Applied Sci 
ence 

University of Colorado 

University of Florida 

Rose Polytechnic Institute 

Northwestern University 

Lewis Institute 

Purdue University 

University of Illinois 

Armour Institute of Tech- 
nology 


> Cleveland 


Colorado 
Florida 


> Illinois 


Purdue University 
> Indiana 


—_—— 


Rose Polytechnic Institute } 
State University of Iowa 
lowa State College 

Kansas State College 
University of Kansas 
Tulane University 
Louisiana State University 


} lowa 
} Kansas State 


} Louisiana 





University of Southern 
California _ 
California Institute of [ “" =ageee 
Technology 


University of Maryland 

Johns Hopkins University 
University of New Mexico 
New Mexico State College 


} Maryland 
} New Mexico 


} University of Minnesota } Northwestern 


University of Oklahoma _| } 
Oklahoma Agricultural and > Oklahoma 
Mechanica! College J 


University of Delaware 
Drexel Institute 
University of Pittsburgh 
Carnegie Institute of Tech- 
nology 
West Virginia University 
University of California 
Washington University 
Missouri School of Mines ; St. Louis 
and Metallurgy 
University of California 
Stanford University 
University of Washington 
University of Idaho 


} Philadelphia 


} Pittsburgh 


Sacramento 


} San Francisco 
Seattle 
Spokane 


} University of Tennessee } Tennessee Valle; 
> University of Utah 
Utah 
Utah State Agricultural 
College 


Other awards of Junior membership in the Society made at 


commencement time were those of the Milo S. Ketchum award to 
Garry Heckman Austin, 


the Colorado Section; 


Dougherty, of the University of Tennessee, made by the Ter 


nessee Valley Section. 


TRANSACTIONS Under Way 


of the University of Colorado, made by 
and the Kreusi prize to Henry Ward 





l 
CONSIDERABLE PROGRESS has been made during the past summe! 
in the final proofreading and printing of the 1936 TRANSACTIONS 
to be numbered Vol. 101. This office work is expedited by th 
— 


fact that there is a corresponding lull in the work on PROCEEDINGS 


due to the omission of the June and July numbers 
In accordance with the schedule, the complete volume has now 


been prepared and forwarded to the printer. 
siderable part of the front section of Vol. 101 has been run off 


In addition, a con 
T he 


entire volume will be prepared for distribution according to 


schedule in force for the past few years. 


That is, the paper-bound 


copies will be mailed with the October issue of PROCEEDINGS, a! 
the cloth-bound and morocco-bound volumes will go out shortly 
afterward by regular mail. 

The size of the current volume is between 1,700 and 1,500 pag' 


or about the same as in 


the past few years. An excellent variety 


and quality of papers, together with their discussions and closures 
. . | ’ 
by the authors, are in preparation for the permanent recore 


members. 
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.\pplications for Membership in the 
Society Continue to Rise 


RATE at which applications for membership in the Society 
eived is partly an index of the economic situation and 
a reflection of the confidence felt by civil engineers in their 
sional society. About a year ago Civit ENGINEERING 
hed a chart showing the greatly increased number of appli- 
s since 1932. Progress during the past year has been so 
ig that it is reported graphically in the accompanying Fig. 1, 
brings the previous charts up to date. 
iders will doubtless recall that there is a provision by which 
ates of engineering colleges of recognized standing may have 
first year’s dues remitted if they apply for membership in the 
Society within two months after graduation, and if they were 
ers of their Student Chapter in good standing for six months 
to graduation. As the remitted dues amount to either $10 
$15, depending on where the applicant lives, the saving is sub- 
untial. As a result there is a rush of such 
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from the President, Secretary, and Field Secretary. Perhaps 
the greatest credit should go to the faculty advisers, whose in 
fluence on their protégés is so intimate and profound. 

Such increases in the number of applications have severely 
taxed the capacity of the Headquarters’ staff concerned with 
these matters. In spite of the fact that the professional record 
of a recent graduate consists of little more than the experience 
obtained while earning the degree, the labor of recording all the 
personal data, preparing copy for the printer, sending out the 
letters to references, and tabulating the replies, has kept four 
people fully occupied and has required additional assistance from 
several members of the staff who could be temporarily spared from 
other duties. It should be noted that the most meticulous care 
is necessary to avoid errors. Keeping membership matters 
straight and keeping them moving places a heavy burden of re 
sponsibility and hard work on the section of the staff concerned 

It would appear that the Society is gaining membership, both 
from older engineers and from recent graduates, at a healthy rate, 
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American Engineering Council 


lhe Washington Embassy for Engineers, the National Representa- 
¢ of a Large Number of National, State, and Local Engineering 
Societies Located in 40 States 





REORGANIZATION OF GOVERNMENT AGENCIES 


REORGANIZATION movement is gaining momentum in 
gton. Three investigating committees are active, each 
g cautiously. While the President’s committee on ad- 
t ive management is most active among government 
no hearings are reported to be scheduled prior to No- 
lections. In the meantime, there is much speculation 
garding the seriousness of the reorganization intentions and the 
bility that overlapping responsibilities may result in frustra- 
irpose 
gh similar studies in the past have not been very effective, 
has never seemed so ripe for reorganization and economy 
Entering many new activities, the federal government 


has piled 40 new agencies on top of an already top-heavy adminis 
trative structure. An increase of more than 250,000 civilian 
employees since February 1933 has taken place in the civil service 
Unofficial figures show the federal payroll for June 1936 was 
$326,159,486 for 4,664,732 employees. This is an obligation of 
about $2.65 per month against every man, woman, and child in 
the United States. 

On the receiving end, it is estimated that 16,314,248 people 
have already received benefits from the emergency agencies 
Emergency funds have gone into every state and territory, and 
congressional appropriations for that purpose run into many 
billions, with approximately $9,487,163,446 in a single session 
The public debt at the close of the fiscal year for 1936 was approxi 
mately $33,779,000 and the total revenue for the 1936 fiscal year 
fell about $4,764,000 short of the total expenditures 

Regardless of past experience and political implication, the 
Byrd resolution with a continuing authority to bring administrative 
inefficiencies to the surface stands without handicap except for 
limitation of funds, until repealed by an act of Congress 


PuBLIc WorRKS INVENTORY 


The Public Works Inventory for 1936 is a joint undertaking 
by PWA and WPA under direction of the National Resources 
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Committee. It will be similar to the one made a year ago but is 
to include all public works possibilities for the next six years. The 
field work is to be done by local government employees of the 
cooperating agencies, who are to submit their estimates to the 
planning boards of 46 states. Project possibilities are to be 
classified by type, geographical location, and priority. Such 
inventories have not been important factors in the approval or 
rejection of individual projects but their continuation suggests 
that the Administration is not abandoning “made work”"’ for the 


jobless. 
Turrp Woritp Power CONFERENCE 


The engineering profession is honored by having one of its 
best-known members chosen as chairman of the Third World 
Power Conference meetings. Dr. William Durand, professor 
emeritus of mechanical engineering at Leland Stanford University, 
Palo Alto, Calif., will serve in that capacity. Dr. Durand is also 
a linguist, and will make his address of welcome in English, French, 
German, and Spanish. 

Sponsored and financed jointly by the government and by the 
electrical industry of the United States, the Third World Power 
Conference is expected to engage the attention of engineers, 
scientists, and economists of the world in a study of “national 
power economy."’ The American committee is endeavoring to 
make it an international forum where all sides of questions growing 
up around public and private power policies can be presented to 
the entire world on a basis of free and frank discussion, without 
personalities, politics, or propaganda. 


Who's Wuo IN ENGINEERING 


At the request of the publishers of the three earlier editions of 
Who's Who in Engineering, a sponsoring committee for the fourth 
edition has been appointed by Andrey A. Potter, president of 
Council, who will act as chairman. The following are members 
of the committee: A. W. Berresford, D. S. Kimball, C. F. Scott, 
George T. Seabury, C. E. Davies, H. H. Henline, A. B. Parsons, 
J. F. Coleman, and F. M. Feiker 

It is anticipated that the questionnaires outlining the qualifica- 
tions for inclusion in the new edition will be mailed to members 
of the profession early in the fall. Eligible engineers will be listed 
without obligation. The new edition will be published in the 
spring of 1937 


VOCATIONAL CLINIC FOR EmMpryYO ENGINEERS 


Five out of six Washington high school graduates, picked by 
their respective principals as leaders in the graduating class of 
1936, stated to a recent audience of the Rotary Club of Wash- 
ington that they expected to be engineers. One had chosen civil, 
two mechanical, one electrical, and one management engineering. 
Dr. Mann, secretary emeritus of the American Council of Educa- 
tion, has suggested that the professional men in each city could 
well organize a “‘vocational clinic,”’ and offer to young men and 
their parents the chance to learn the training for and opportunities 
of each profession. 

In this connection, the Associated Technical Societies of Detroit 
recently held its first annual guidance meeting,* at which 123 boys 
and their parents were given an opportunity to consult repre- 
sentatives of various branches of the engineering profession. 


August 10, 1936 
Washington, D.C 

* Editor's Note: An account of this meeting, which was an out- 
growth of the activities of the Committee on Student Selection and 
Guidance of the Engineers’ Council for Professional Development, 
appears on page 545 of “Civil Engineering’’ for August 1936. 


Lantern Lectures Available 


THE SCHOOL YEAR of 1936-1937 will mark the eighth succes- 
sive season in which the Society has offered to Student Chapters a 
selection from a number of lantern lectures, to supplement their 
other forms of instruction. A letter listing all these lectures, 
with suggestions for their use, will go forward to the secretary of 
cach Chapter not later than October 1. Three new lectures are 
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to be released this year, describing the Norris and Joe Whe: ler 
dams of the Tennessee Valley project, and the San Franeicoo~ 
Oakland Bay Bridge. The set of slides on Mississippi Va\jey 
flood control has been revised and brought up to date. ; 

The other titles, all of which have proved popular in the past 
year, are as follows: 


Carquinez Strait Bridge 

Cascade Tunnel 

Catskill Water Supply 

Conowingo Hydroelectric Development 
Coolidge Dam 

Florianapolis Bridge 

Hetch Hetchy Water Supply and Power Plant 
Holland Tunnel 

Miami Flood Control 

Receht Power Developments at Niagara Falls 
Westchester County Park System 

Wilson Dam at Muscle Shoals 


Reservations may be made at any time for the use of this mate- 
rial, which is sent free of charge to any Student Chapter. 





Local Sections to Be Represented 
at Pittsburgh 


A CONFERENCE of representatives from the Local Sections in 
the Northern Meeting Region will be held in Pittsburgh, Pa 
at the time of the Fall Meeting of the Society. Vice-President 
Henry E. Riggs, chairman of the Northern Region Meetings 
Committee, will preside and will be assisted by the members of 
that committee, Directors F. A. Barbour, Charles B. Burdick. 
James L. Ferebee, H. S. Morse, C. E. Myers, C. Arthur Poole, 
and T. J. Wilkerson, and also by the members of the Annual 
Meeting Committee, Vice-President Edward P. Lupfer, chairman, 
and Directors O. H. Ammann, James K. Finch, Carlton S. Proctor 
and C. E. Trout. 

Representatives from 29 Local Sections will receive partial 
payment of mileage to that meeting. The principal topics for 
discussion are those that have already been discussed in the 
Southern Region Conference at Hot Springs, Ark., and at the 
Western Region Conference at Portland, Ore. Thus the circuit 
of the country will be completed with the discussions at Pitts- 
burgh, and the summary of opinions will be of great assistance to 
the Board of Direction in its study of Local Section problems. 

Since the revival of Local Section conferences last fall, after a 
hiatus of four years, there has been encouraging evidence of 
renewed activity within the Local Sections. The exchange of 
information and opinion made possible by the conferences appears 
clearly to justify their continuance. The Local Sections are 
giving ample evidence that they have come of age and that more 
and more they are assuming a mature réle in Society activities 





In and About the Society 


Tue Engineering Institute of Canada has extended a cordial 
invitation to members of the Society to attend its semicentennial 
celebration in Montreal, June 15-17, 1937. Arrangements are 
being made by the Institute for a number of technical papers of 
international scope and interest. The preliminary announcement 
goes on to suggest that those who wish to combine a vacation 
with the more serious side of the celebration will find every form 
of summer recreation at its best in eastern Canada during the 
month of June. 

ev ee 


ANNOUNCEMENT is made by the French Federation of Engineers 
of a congress of engineers from all parts of the world to be held in 
France in the fall of 1937. Invitations will be extended in due 
course to members of the Society. Amorig the topics to be «is 
cussed are the economic and social importance of the engineer, 
qualifications of the engineer, organization of the profession and 
the engineer and legislation. 
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Preview of Proceedings 
By Haro tp T. Larsen, Editor 





ers on earth-fill dams, surveying, technical analysis, and ex- 
pres: highways will constitute the technical contents of the September 
issue of “Proceedings.” 


LECTION OF MATERIALS FOR ROLLED-FILL EARTH Dams 


On July 4, 1935, a paper entitled ‘Selection of Material for 
Rolled-Fill Earth Dams” was presented before the Irrigation Di- 
at the Society’s Convention in Los Angeles, Calif., by 
les H. Lee, M. Am. Soc. C.E. The paper was abstracted 
riefly in the September 1935 issue of Civm ENGINEERING, and 


vis 
Cl 
b 

those who wish a more comprehensive preview of the paper should 
refer to that article. 

In its final form this paper, as published in PROCEEDINGS, is quite 
complete in that it contains operating data for use by the prac- 
ticing engineer. Mr. Lee states that the material to be placed 
in the impervious part of a rolled-fill earth dam must satisfy five 


requirements: (1) It must be permanently stable against slough- 
ing when saturated; (2) it must be reasonably water-tight against 
the maximum head of water; (3) it must be readily workable so 


that it can be properly spread and compacted in thin layers; (4) 
a mineral constituent composing the individual particles of the 
material must be insoluble; and (5) the cost of handling, including 
excavation, transportation, spread, and compacting, must be reason- 
able. Elaborating on the nature and importance of these five re- 
quirements, he ends his paper with practical suggestions for put- 
ting them into effect, including a number of curves with necessary 
exponents for different types of material. 


SIMPLIFIED METHOD OF DETERMINING TRUE BEARINGS OF A LINE 


A paper which, potentially, may find its way into the future 
manuals on surveying practice is entitled “Simplified Method of 
Determining True Bearings of a Line’’ by Philip L. Inch, Assoc. M. 
Am. Soc. C.E. It contains a description of his improved means 
for determining the azimuth of the sun and should prove especially 
useful to the practicing surveyor in finding true bearings of a line. 
The method has the advantage of being independent of time 
determination and computations, which many engineers avoid if 
possible. 

Essentially, the purpose of the paper is to discuss the merits of a 
table of factors for the solution of the well-known equation in 
spherical trigonometry simplified as the mere subtraction or addi- 
tion of two factors. One page of such tabular factors is presented 
as a means of appraising by discussion the potential value of a 
more complete table. If it seems desirable as the result of thorough 
discussion, the author proposes to submit as an appendix to his 
closing discussion the complete table embracing all latitudes from 
31 deg north to 48 deg north, inclusive. It is expected that the 
table in this final form will incorporate useful suggestions as to 
scope and arrangement offered by discussers, and separate reprints 
of the entire paper with the table as an appendix will be available 
after publication in TRANSACTIONS. In this form the table will be 
useful for field consultation. 


ANALYSIS OF CONTINUOUS FRAMES BY BALANCING ANGLE CHANGES 


Since the introduction of the Cross method of distributing fixed- 


end moments, a number of variations have been proposed by stu- 
dents in this field from all over the world. In presenting another 
paper on this general subject—this one by L. E. Grinter, Assoc. 
M. Am. Soc. C.E.—the object is not to open the entire broad sub- 
ject for discussion but simply the advantages and disadvantages 
ff Professor Grinter’s well-defined method. The analysis pro- 
posed is similar to, but not the same as, the original method, since 
the balancing procedure is performed upon the end rotations rather 
than upon the end moments of the members. _ It will be particularly 
Valuable in determining the effect that slip in connections will have 
upon the distribution of stresses in rectangular frames as well as the 
eflect of such slip upon secondary stresses. It will be found especi- 


ally well adapted to the design of frames in which angular elastic 
deformations are considered. 
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The balancing of angle changes follows a series of definite steps 
parallel to those of the moment distribution method. When this 
analysis has been completed for any case, the designer has in hand 
all the data necessary for sketching the deflected structure. The 
method is particularly useful for studying secondary stresses in 
trusses and for investigating the effect of elastic distortion or slip 
in a riveted or welded connection of a continuous steel frame. 
Approximate influence lines for live load studies can be obtained 
very rapidly by this method. All in all, it is well adapted for ex- 
tending the understanding of the structural analyst as to elastic 
relationship in frames and to enlarge his grasp of the problems ordi- 
narily encountered in this field. 


MopERN Express HIGHWAYS 


It has been stated that, in the United States, an average slaughter 
of 3,000 persons per month occurs, due to some seven-eighths of a 
million automobile accidents. This is certainly a ghastly situation 
and one which should call for constant and concerted action. In so 
far as any substantial percentage of these fatalities may be affected 
by errors in highway design, there is an urgent need for a full dis- 
cussion of his subject among civil engineers. Although there may 
be many thousands of miles in the 300,000 miles of main highways 
in the United States which cannot be made ‘‘express highways,” 
and on which the volume of traffic does not justify such a design, 
there are localities in this country in which the high type of route 
discussed in this paper is warranted. That construction of high- 
ways to accommodate high-speed traffic should be determined 
through proper study by engineering planners, cannot be denied. 
The author, Charles M. Noble, Assoc. M. Am. Soc. C.E., barely 
states the problem and offers tentative solutions for thorough dis- 
cussion 





SECTION OF HIGHWAY APPROACHING WILMINGTON, DEL. 


70-Ft Parkway Constructed in 1933; 4 Lanes Southbound, 
3 Northt ound 


In the early days of the Society, when the membership was 
smaller than it is today, it was sometimes customary at the 
regular technical meetings, to present a subject for discussion 
without scheduling a formal paper. After the meeting had been 
called to order, the chairman would call for impromptu opening 
remarks from some qualified engineer in the audience. These 
remarks would be followed by unusually valuable and spontaneous 
comments by other members in the audience. 

This paper by Mr. Noble will impress readers as being in the 
nature of this broad, informal approach to an important basic prob- 
lem confronting civil engineers today. He places before the Soci- 
ety a fundamental problem, suggests a few of its complicated 
features, and offers some possible tentative solutions. The re- 
mainder he leaves with the discussers, proposing to summarize and 
evaluate the best ideas expressed in discussion when the time 
comes for him to present his closing discussion on this subject. 





Appointments of Society Representatives 


FRED ASA BARNES, M. Am. Soc. C.E., represented the Society at 
the Sigma Xi semi-centennial, held at Cornell University on 
June 19 and 20 in connection with the summer meeting of the 
American Association for the Advancement of Science. 


James K. Frincu and R. S. Krrpy, Members Am. Soc. C.E., 
have been appointed Society representatives on the newly or- 
ganized Joint Committee on Engineering History. 
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News ot Local Sections 





ALABAMA SECTION 


On July 23 a regular meeting of the Alabama Section was held at 
the Birmingham plant of the Chicago Bridge and Iron Works. 
he principal order of business was the inspection of the plant, 
which is now engaged in the manufacture of 60-in. welded steel 
pipe for the Birmingham industrial water supply. At the con- 
clusion of the meeting refreshments were served 


COLORADO SECTION 


On July 26 about 30 members of the Junior Association of the 
Colorado Section and their friends visited the Colorado Springs 
region to study the various construction projects under way there 
{mong the places visited were the Pine Creek Bridge (shown in the 





Pine CREEK BripGe, COLORADO SPRINGS, COLO 


Visited by the Junior Association of the Colorado Section on July 26 


accompanying photograph), the Unitah Street and Mesa Road 
bridges, the new sewage-disposal plant at Colorado Springs, the 
South Catamount Creek Dam, and the Crystal Creek Dam. Some 
of the party also visited Pike’s Peak. Russell E. Palmer, resident 
engineer inspector in Colorado Springs for the Federal Emergency 
Administration of Public Works, was host and chief guide. 


DuLuras SECTION 


A discussion of business matters occupied the session held by the 
Duluth Section on June 15. There were nine present. On July 20 
members of the Section enjoyed their seventh annual golf tourna- 
ment. There were 25 present at the luncheon, held at the Ridge- 
view Golf Club in advance of the tournament, while 20 took part in 
the game itself 


GEORGIA SECTION 


Numerous business matters were discussed at a luncheon meeting 
of the Georgia Section held in Atlanta on July 13. The speaker on 
this occasion was Paul Weir, who is in charge of Atlanta’s filtration 
plant. Mr. Weir illustrated his talk by showing numerous photo- 
graphs and samples of materials that are used in the plant. The 
plant in question, which is now 42 years old, produces water as 
sterile as pasteurized milk and sends it through 700 miles of pipe to 
the consumer 


Los ANGELES SECTION 


A special meeting of the Los Angeles Section was called on July 
28 in honor of Daniel W. Mead, President of the Society; George 
lr. Seabury, Secretary; and Walter E. Jessup, Field Secretary. 
After dinner there was a short program of Spanish music and 
dancers. Mr. Jessup spoke briefly on the subject of Society ac- 
tivities, and Director Raymond A. Hill gave a report of the meet- 
ing of the Board of Direction at the Annual Convention. Local 
Section representatives also gave brief reports of the Convention. 
Dr. Mead then gave an informal talk on the engineering profession 


and the future of the Society. There were 90 present, including 19 
former presidents of the Section. 


New Mexico SECTION 


A meeting of the New Mexico Section was called to order at the 
University of New Mexico at Albuquerque on March 7. After a 
brief business discussion Ficas Fifield, a member of the University 
of New Mexico Student Chapter, outlined the activities of the 
Chapter during the past year and urged the members of the Section 
to attend Chapter meetings. Then Charles E. Erdman, of the 
U. S. Geological Survey, spoke on the topic of the geophysical ex- 
amination of dam sites, emphasizing particularly the Pine River 
Dam site. On May 18 a meeting of the Section was held at Santa 
Fe. The speaker on this occasion was John R. Noyes, captain, 
Corps of Engineers, U. 5. Army, who described the Conchas Dam 


NORTHWESTERN SECTION 


There were 31 present at a meeting of the Northwestern Section 
held in the Minnesota Union Building in Minneapolis on June 2 
The presentation of student prizes offered annually by the Section 
took place, and there was a discussion of business matters. The 
technical program consisted of an interesting review of railroad 
history in the United States. This was given by Henry Dougan, 
assistant general auditor for the Great Northern Railway. 


SACRAMENTO SECTION 


Che contractor's problem in carrying out the plans and specifica- 
tions of engineers and architects was the subject of a talk given by 
Walter H. Campbell, general contractor, before the Sacramento 
Section on June 2. Ata meeting held on June 9, G. A. Tilton, Jr., 
assistant construction engineer of the California Division of High- 
ways, described the use of convict labor in highway construction, 
and on June 16 the speaker was Lester S. Ready, consulting electri 
cal engineer of San Francisco. Through the courtesy of J. B 
Brown, former president of the Section, motion pictures of the con 
struction of Norris Dam were shown at a meeting held on June 23, 
and the speaker at the final meeting of the month was H. H 
Jaqueth, engineer for the Sacramento City Planning Commission 
The average attendance at these weekly luncheon meetings was 35 


TACOMA SECTION 


A special luncheon meeting of the Tacoma Section was held in 
honor of Daniel W. Mead, President of the Society, and George T 
Seabury, Secretary of the Society, at the Winthrop Hotel in Ta- 
coma on July 21. Mr. Seabury gave a résumé of Society activities 
during the past few years, calling special attention to the action 
taken by Society officials to alleviate the unemployment situation 
in the engineering profession. Dr. Mead then gave a talk in which 
he stressed the importance of becoming familiar with the activities 
of the Society. He also sketched the history of the Society and 
directed attention to the things that are important in regard to its 
future 








AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS 


The Agricultural and Mechanical College of Texas Student 
Chapter reports the close of an unusually successful school year 
Students and outside speakers presented papers at the 12 meetings, 
which had a total attendance of 670. The list of speakers included 
the names of Walter H. Meier, president of the Texas Section; 
Roy M. Green, president of Western Laboratories, Inc., Lincoln, 
Nebr.; Henry E. Riggs, Vice-President of the Society; J. C. Car 
penter, of the U. S. Bureau of Public Roads; and Walter E. Jessup, 
Field Secretary of the Society. The Chapter played an active 
role in the engineering day show held at the college, and senior-class 
members of the Chapter made a three-day inspection trip to vist 
engineering projects at Dallas and Fort Worth, Tex. 





ANTIOCH COLLEGE 


of the 14 meetings held by the Antioch College Student 
r during the past school year were conducted on a seminar 
members reported on articles appearing in national engineer- 
lications, and general discussion followed. Several mem- 
nded the regional conference at Zanesville, Ohio, sponsored 
Cleveland Section, which they found most worth while. A 
linner meeting was held on May 18 in honor of Field Secre 
up. Another dinner meeting, on June 15, was in honor of 
C. Lloyd, who has left the college to go into industry 


BROWN UNIVERSITY 


Brown University Student Chapter recently compieted its 
during which it held nine meetings, with a total attend 
Jan 12. Some of the speakers at these gatherings were Harold 
contact member for the Chapter; Stanley Dore, associ 
| engineer for the Massachusetts Metropolitan District 
Supply Commission; Robert Ridgway, Past-President of 
tion society; D. B. Steinman, consulting engineer of New York; 
e2 Secretary Jessup; and Alton C. Chick, engineer, Manufac 
tion tI Mutual Fire Insurance Company 
BUCKNELL UNIVERSITY 
fan, ring the recently completed academic year the Bucknell Uni 
y Student Chapter held seven meetings, with a total attend 
100. Several guest speakers were heard at these sessions 
g them Willis Whited, former contact member for the Chap 
Field Secretary Jessup. Members of the Chapter at 
the Annual Meeting of the Society in New York and the 
S nt Chapter conference held at Pennsylvania Military College 
y also made inspection trips to engineering projects in the vi 
Philadelphia and Harrisburg, Pa 


on CARNEGIE INSTITUTE OF TECHNOLOGY 


number of student papers were read at the weekly 
gs held by the Carnegie Institute of Technology Student 

, Chapter during the past year. On other occasions there were out 
H peakers, the list including C. B. Jansen, of the Dravo Con- 
on Company; A. R. Ellis, vice-president of the Pittsburgh 
= lesting Laboratory; A. V. Spinosa, vice-president of the Penn 
tal Company; George W. Thomas, chief engineer for the H. H. 

tson Company; C. J. Code, division engineer for the Penn- 

lvania Railroad; B. C. Fowlkes, of the U. S. Engineer Office at 

in Pittsburgh; and Field Secretary Jessup. The outstanding social 
I vent was a dance, which was held in the spring. There was 100 

enrolment in the Chapter during the year. 


BR \ large 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


on Following a policy of making as many inspection trips as pos 
ch the California Institute of Technology Student Chapter took 
ies vo long trips during the past year, in addition to visiting several 
nd of local engineering interest. These two major trips in 
| inspection of the bridges in San Francisco and of the course 
Metropolitan Aqueduct. The crowning event of the season 
dinner meeting, at which the Chapter played host to the 
\ngeles Section of the Society. Several interesting outside 
were heard at the 14 meetings held during the year 





" ROM CALIFORNIA INSTITUTE OF TECHNOLOGY STUDENT 
CHAPTER VISITS THE PARKER DAM SITE 
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COLLEGE OF THE CiTy OF New YorK 


Unusual success marked the activities of the College of the City 
of New York Student Chapter during the past year. In addition 
to holding 20 technical meetings, the Chapter participated in vari- 
ous professional and social phases of college life, including the 





New YorK 


City OF 


rHE COLLEGE OF THE 
STUDENT CHAPTER 


SOME MEMBERS OF 


annual engineers’ open house, smokers, several dances, and numer- 
ous inspection trips. The Chapter also conducts Tech News, 
a three-page mimeographed newspaper, containing news of the 
Chapter and of the school of technology, which is issued weekly 
Members of the Chapter are also on the board of the Tech Journal, 
the official publication of the school. In the spring the Chapter 
was host at the afternoon session of the metropolitan conference of 
Student Chapters 


CATHOLIC UNIVERSITY OF AMERICA 


The annual report of the Catholic University of America Student 
Chapter shows 100 per cent enrolment during the past academic 
year. Illustrated lectures loaned by the Society furnished the 
nucleus of entertainment at a number of the 14 meetings, and 
student papers were also enjoyed. Several inspection trips were 
made during the year, the list of places visited including the labora 
tory of the U. S. Bureau of Public Roads at Arlington, Va., and 
the U. S. Bureau of Standards 


CLARKSON COLLEGE OF TECHNOLOGY 


Two inspection trips were enjoyed by the Clarkson College of 
Technology Student Chapter during the past year. One of these 
took in the engineering projects in the New York City area, and 
the other the water-purification plant at Ottawa, Canada. The 
Chapter boasted 100 per cent membership, and there were eight 
meetings, the total attendance at these sessions being 320. Among 
the speakers at the meetings were Lewis K. Sillcox, vice-president 
of the New York Air Brake Company, and Field Secretary Jessup 
SOUTH 


AND MECHANICAL COLLEGE OF 


CAROLINA 


CLEMSON AGRICULTURAI 


Illustrated lectures furnished by the Society were shown at 
several of the 1935-1936 meetings of the Clemson Agricultural and 
Mechanical College of South Carolina Student Chapter. The list 
of outside speakers included F. R. Sweeny, consulting engineer of 
Anderson, S.C.; Field Secretary Jessup; and M. R. Morgan 
The Chapter entered a number of interesting exhibits in the third 
biennial exposition, held by the Clemson College schools of engi 
neering and architecture on March 29 and 30. 


CoLUMBIA UNIVERSITY 


The Columbia University Student Chapter completed a success 
ful year with a 100 per cent membership of those eligible. Nine 
teen meetings were held, at two of which illustrated lectures fur 


nished by the Society were used. Among the speakers from out 
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side the student body were Gavin Hadden, New York civil engi- 
neer, who spoke on functional design and its application to sport 
stadiums; and Otis E. Hovey, consulting engineer of New York, 
who gave an address on movable bridges. David C. Williams, a 
student member, read a paper which was abstracted for the 
April 1936 issue of Crvi. ENGINEERING. The plan tried the pre- 
ceding year, of conducting a course in public speaking in conjunc- 
tion with the second semester Chapter meetings, was again fol- 
lowed with even greater success. The spring conference of Metro- 
politan Section Student Chapters was held in part at Columbia 


Cooper UNION 


Che activities of the Cooper Union Student Chapter are closely 
interwoven with the regular curriculum. The Chapter has played 
a large part in conducting and providing speakers for the special 
weekly hour devoted to “professional aspects”’ by the Institute of 
Technology. Field Secretary Jessup and contact member William 
H. Yates both addressed the students on such an occasion. The 
Society's illustrated lectures were frequently used by students in 
presenting papers before the weekly senior engineering conference, 
and on other occasions. Among the outside speakers who addressed 
the Chapter were Gavin Hadden, consulting civil engineer of New 
York: Charles L. Crandall, resident engineer of the Midtown Hud- 
son Tunnel; and J. W. Pickworth, designer of the Hayden Plane- 
tarium in New York. The Chapter is proud of its 100 per cent 


membership of those eligible 
CORNELL UNIVERSITY 


During the past school year the Cornell University Student 
Chapter, in conjunction with the Ithaca Section of the Society, 
was host to a regional conference of Student Chapters and Local 
Sections. Another high light of the year was an inspection trip 
to New York, made during the Christmas holidays, that included 
many points of engineering interest. There were eight technical 
meetings, with a total attendance of 520. Among the speakers on 
these occasions were Homer R. Seely, resident engineer for the Tri- 
borough Bridge Authority; S. C. Hollister, director of the school 
of engineering; and Field Secretary Jessup 


DARTMOUTH COLLEGE (THAYER ScHOOL OF CIvIL ENGINEERING) 


Students were responsible for the technical programs at a num- 
ber of the 1935-1936 meetings of the Dartmouth College Student 
Chapter. These papers covered a wide variety of timely engineer- 
ing topics, and many of them were illustrated by lantern slides or 
motion pictures. The list of outside speakers heard on other oc- 
casions included John Minnich, construction engineer; Otis E 
Hovey, consulting engineer of New York City; and Field Secre- 
tary Jessup. An outing was enjoyed in the fall. There was 100 
per cent enrolment of those eligible for membership in the Chapter. 


DREXEL INSTITUTE 


Guest speakers were enjoyed at a number of the 1935-1936 
meetings of the Drexel Institute Student Chapter. The list of 
these included C. L. Appleton, engineer of construction for the 
Delaware River Joint Commission; O. E. McMullen, regional 
structural engineer for the Portland Cement Association; Harry 
J. Engel, assistant engineer for Modjeski, Masters, and Case; 
G. P. Bullard and H. J. Stetina, of the Bethlehem Steel Company; 
J. B. Letherbury, of the New York Shipbuilding Corporation; 
W. G. Stevens, Jr., of the Philadelphia and West Chester Traction 
Company; and Field Secretary Jessup 


DuKe UNIVERSITY 


Students were responsible for a number of the programs ar- 
ranged by the Duke University Student Chapter during the past 
On other occasions the Society’s illustrated lectures or out- 
side speakers were enjoyed. In all, there were 14 meetings, with 
a total attendance of 293. There was 100 per cent enrolment of 
those eligible for membership in the Chapter 


year 


GEORGE WASHINGTON UNIVERSITY 


At the 12 meetings held by the George Washington University 
Student Chapter during the 1935-1936 school year 19 papers were 
presented by students. A “mixer meeting’’ held on October 2 was 
most successful in getting all the engineering students together. 
All functions were written up for the university paper. On May 


Civit ENGINEERING for September 1936 Vou. 6, N 5 


7 the Chapter was host to the first annual convention of the St» jen; 
Chapters in the area—those from Johns Hopkins Universit, the 
University of Maryland, and the Catholic University of Am: ica 
Representatives were also present from the Virginia Polyte hpi: 
Institute, the Virginia Military Institute, and the Universi: y os 
Virginia. This is considered to have been the most successful yea, 
the Chapter ever had. 


GEORGIA SCHOOL OF TECHNOLOGY 


During the past school year the Georgia School of Technology 
Student Chapter held six meetings, at which the total attendance 
was 75. Several student papers were presented at these sessions 
and on one occasion a talk was given by Andrew J. Cooper, chief 
draftsman and structural engineer for Robert and Company, of 
Atlanta.. In the spring the Chapter sponsored a dance. 


HARVARD UNIVERSITY 


The Harvard University Student Chapter began its 1935-—|93 
school year by making an inspection trip to the Swift River Reser 
voir in western Massachusetts. Later the Chapter visited the 
plant of the American Steel and Wire Company at Worcester 
The ten technical meetings held during the year boasted a tota! 
attendance of 897. Among the speakers on these occasions wer 
Rudolf Bernhard, chief engineer of the German State Railways 
Frank M. Lewis, of the Webb Institute of Naval Architectur 
L. K. Sillcox, vice-president of the New York Air Brake Company 
Karl von Terzaghi, visiting professor of soil mechanics at the uni 
versity; Harald M. Westergaard, professor of theoretical and ap 
plied mechanics at the University of Illinois; and Jesse Ormon 
droyd. There was 100 per cent enrolment of those eligible fo; 
membership 


Iowa STATE COLLEGE 


Among the special events included in the twelve meetings of th 
Iowa State College Student Chapter were a lecture on surveying a: 
the South Pole by Thomas Poulter, Byrd’s second in command or 
his last expedition, and a showing of the Babcock and Wilco, 
Company’s film of Boulder Dam. This motion picture was a 





Iowa State CoLLece STUDENT CHAPTER 


companied by addresses by W. A. Skinner, representative of th 
company, and Prof. H. J. Gilkey, a concrete consultant on th 
project. Speakers at other meetings included J. S. Dodds, pro- 
fessor of civil engineering; R. A. Moyer, associate professor of high- 
way engineering; Anson Marston, retired dean of engineering 
Frank Kerekes, professor of structural engineering; M. B. Morris 
of the Iowa State Highway Commission, contact member; a! 
Field Secretary Jessup, who was photographed with the Chapter 
as shown in the accompanying illustration. A week’s inspection 
trip to Chicago included visits to many points of engineering inter 
est. 


Jouns Hopkins UNIVERSITY 


Members of the Johns Hopkins University Student Chapter en 
joyed nine meetings during the past academic year. Among th 
outside speakers appearing on these occasions were Henry G. Pet 
ring, consulting engineer and architect, who discussed the subject 
of housing; Elton Wade, a geologist with the second Byrd Antar 
expedition, who presented an illustrated lecture dealing with this 
expedition; and Nathan L. Smith, chief engineer of the Maryland 
State Roads Commission, who described the results of the 
floods. In the spring the Chapter served as joint sponsor ! 
annual engineers’ dance 
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KANSAS STATE COLLEGE 


ents, members ef the faculty, and outside speakers collabor- 

, make the 1935-1936 meetings of the Kansas State College 

S t Chapter interesting and varied. On the lists of outside 

rs were W. E. Gibson, engineer of tests for the Kansas State 

.y Commission; Theodore A. Leisen, Director of the So- 

Field Secretary Jessup; Henry E. Riggs, Vice-President of 

ciety; and H. D. Barnes, State Highway Engineer of the 

K ; State Highway Commission. On May 11 a smoker was 

n the Community House, the principal speaker on this oc- 

being S. A. Nock, vice-president of the college. Several 

rs of the Chapter also gave short talks at this gathering 
hapter boasted 100 per cent membership 


LAFAYETTE COLLEGE 


ral interesting and worth-while lectures marked the year’s 
: ties of the Lafayette College Student Chapter. Maj. 
William Bowie, Chief of the Division of Geodesy, U.S. Coast and 
Geodetic Survey, presented an illustrated lecture on surveying 
work throughout the country; Lynn Perry, assistant professor of 
hydraulics and sanitary engineering at Lafayette, spoke on his 
early days in engineering work; and A. B. Cleaves, of the Lafayette 
veology department, showed motion pictures of his travels in 
Greenland. At the first meeting of the school year Field Secretary 
Jessup and E. L. Durkee, contact member, spoke on the Society’s 


vities 
LEHIGH UNIVERSITY 


Several interesting field trips supplemented the regular work of 
Lehigh University Student Chapter during the recently com- 
pleted school year. Among the places visited were the McClintic- 
Marshall plant at Pottstown, Pa., and many points of engineering 
terest in and about New York City. On the list of outside 
speakers were H. W. Lawson, designing engineer for the McClintic- 
Marshall Corporation; E. L. Durkee, assistant engineer for the 
Bethlehem Steel Company; William Bowie, chief of the Division 
of Geodesy of the U. S. Coast and Geodetic Survey; and Thaddeus 
Merriman and Alexander Potter, consulting engineers of New York. 


LOUISIANA STATE UNIVERSITY 


Members of the Louisiana State University Student Chapter dis- 
played unusual interest in the 1935-1936 activities of their organi- 
vation. Several meetings proved of special value, the speakers 
being Robert J. Wood, who gave an illustrated lecture on the con- 
struction of the George Washington Bridge; C. G. Cappel, who 
described by means of motion pictures the process of moving a six- 
story brick building a distance of several hundred feet; and Lt. 
M. H. Reese, of the U. S. Coast and Geodetic Survey, who explained 
aerial photographic methods. The Chapter participated actively 
in the annual engineering day held in the spring. 


Lewis INSTITUTE 


Illustrated lectures loaned by the Society and student papers 
formed the nucleus of entertainment at the 1935-1936 meetings of 
the Lewis Institute Student Chapter. Among the guest speakers 
who were heard at the 20 meetings were Daniel W. Mead, Presi- 
dent of the Society; W. S. Monroe, president of Sargent and Lundy, 
of Chicago; Field Secretary Jessup; and Alfred Herz, of the Pub- 
lic Service Company of Northern Illinois. The special activities 
of the Chapter included a father-and-son dinner, a banquet, and 
participation in the annual engineers’ open house held by the school. 





MBERS OF THE Lewis INSTITUTE STUDENT CHAPTER 
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MANHATTAN COLLEGE 


During the past school year there was 100 per cent enrolment in 
the Manhattan College Student Chapter. There were ten meet- 
ings, with a total attendance of 700. At these sessions some of the 
outside speakers were Arthur G. Hayden, designing engineer for 
the Westchester County Park Commission; Herbert M. Hale, 
consulting engineer; Arthur V. Sheridan, contact member for 
the Chapter; and Field Secretary Jessup. On several occasions 
during the year motion pictures were shown through the courtesy 
of the Chevrolet Motor Company. 


MARQUETTE UNIVERSITY 


Students, members of the faculty, and outside speakers cooper- 
ated in the presentation of technical programs at the 1935-1936 
meetings of the Marquette University Student Chapter. In all, 
there were seven meetings, with a total attendance of 128. On one 
occasion E. D. Roberts, head of the department of civil engineer- 
ing at the university, showed motion pictures depicting new meth- 
ods of sewer construction, and on May 8, Field Secretary Jessup 
gaveatalk. The Chapter sponsored its annual picnic in the spring. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


Members of the Massachusetts Institute of Technology enjoyed 
hearing both faculty members and outside speakers at their ten 
meetings held during the recently completed school year. Among 
these were Karl Kennison, assistant chief engineer of the Metro- 
politan District Water Supply Commission; Dr. Harlan T. Stetson, 
of Harvard University; Charles M. Spofford, consulting engineer 
of Boston; Benjamin K. Hough, Jr., of the U.S. Engineer Office 
at Eastport, Me.; Albert E. Kleinert, of the Massachusetts De- 
partment of Public Works; and Field Secretary Jessup. During 
the year motion pictures were shown through the courtesy of Stone 
and Webster and the Hanna Steel Corporation. 


MICHIGAN COLLEGE OF MINING AND TECHNOLOGY 


The showing of illustrated lectures furnished by the Society 
and the presentation of student papers comprised the technical 
programs enjoyed by members of the Michigan College of Mining 
and Technology Student Chapter during the past year. The open- 
ing session was addressed by Grover C. Dillman, president of the 
college, who spoke on the advantages of student membership in 
professional societies. The other speakers heard were Field Secre- 
tary Jessup and W. Kaiser, of the Houghton County Road Com- 
mission. 


MICHIGAN STATE COLLEGE 


The numerous activities of the Michigan State College Student 
Chapter during the school year 1935-1936 included three inspection 
trips, preparation of an exhibit for the road show sponsored by 
the Michigan Association of Road Commissioners and Engineers, 
and a joint banquet with the Detroit and Lansing engineering 
societies. Another banquet was given to the senior members of 
the Chapter by the Lansing Society of Engineers. Among the 
speakers at the regular meetings were C. H. Olmstead, consulting 
engineer of Chicago; R. G. Dagg, of the Jeffreys Company of 
Detroit; L. J. Rothgery, research assistant at the college’s engi- 
neering experiment station; and G. R. Kennedy, of the Michigan 
State Highway Department. 


MONTANA STATE COLLEGE 


Thirty meetings, with a total attendance of about 450, were held 
during the past academic year by the Montana State College Stu- 
dent Chapter. At about half of these, illustrated lantern lectures 
furnished by the Society were shown. Most of the meetings were 
addressed by student members, who gained valuable experience in 
public speaking by presenting a variety of subjects, including their 
experiences in summer work. In November Prof. E. R. Dye 
gave a talk on the design of earthquake-resistant structures, which 
was of timely interest because of the recent heavy shocks in the 
Montana area. 


Missouri SCHOOL OF MINES AND METALLURGY 


The Missouri School of Mines and Metallurgy Student Chapter 
reports 100 per cent enrolment of those eligible for membership 
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9 
during the past year Numerous meetings were enjoyed, the smoker, dance, and “‘stunt night’’ were also enjoyed. On April 7 
peakers on some of these occasions being M. S. Murray, WPA a special meeting was held in honor of Field Secretary Jessup, who 
administrator for the state of Missouri; David J. Perry, of the made an address 
Missouri State Highway Department; R. A. Kirkpatrick, of the 
Union Pacific Railroad; Field Secretary Jessup; H. S. Pence, North DAKOTA STATE COLLREGI 


The North Dakota State College Student Chapter held foy; 
meetings, with a total attendance of 92, during the recently com. 
pleted school year. On November 21 the Chapter held a joint 
meeting with the local Engineers’ Club, and on May 4 Field Secr 
tary Jessup was present to give a talk on the organization and 
activities of the various Student Chapters throughout the country 
The other sessions were addressed by representatives of the U. § 
Corps of Engineers and of the Portland Cement Association 


Onto NORTHERN UNIVERSITY 


The Ohio Northern University Student Chapter reports th 


le 








conclusion of an unusually successful year, with 100 per cent en 
rolment of those eligible for membership. Students presented 
papers at some of the 20 meetings, and others were addressed by 
outside speakers. Special activities included an inspection trip 
to the Champion Iron Works; a two-day trip to the Muskingun 
Watershed Conservancy Project; and participation in the annual 
engineering week held by the university in February. Members 
of the Chapter have also been very active in extra-curricular activi 
MrssoURI SCHOOL OF MINES AND METALLURGY STUDENT CHAPTER ties, having organized an engineers’ speaking society and a soft-hbal! 
team. On May 20 Field Secretary Jessup gave a talk 
resident engineer at Alton Dam; B. D. Shnable, of the Great ; 
Lakes Dredge and Dock Company, Chicago; Robert Wood, dis OnIO STATE UNIVERSITY 
trict engineer for the American Institute of Steel Construction Faculty members gave a number of talks before the 1935-193: 
John H. Porter, consulting engineer of St. Louis; and A. P meetings of the Ohio State University Student Chapter. On other 
Greensfelder, president of the Fruin-Colnon Contracting Company occasions student papers or the Society’s illustrated lectures wer 
On one occasion motion pictures of Boulder Dam were shown 
through the courtesy of the U.S. Department of the Interior 
| NEWARK COLLEGE OF ENGINEERING 
A number of interesting speakers addressed the 1935-1936 


meetings of the Newark College of Engineering Student Chapter 

among them Allan R. Cullimore, president of the college; C. W 
| e Port of New York Authority; 
George E. Barnes, head of the department of civil engineering at the 


Dunham, assistant engineer of tl 








| Case School of Applied Science J. B. Babcock, professor of rail 
way engineering at Massachusetts Institute of Technology; Charles 
| P. Berkey, professor of geology at Columbia University; Charles 
Gilman, contact member for the Chapter; and Field Secretary 
Jessup. Students presented papers at other sessions. In all, 
there were 13 meetings, with a total attendance of 783 , : “ / 
MeMBERS OF OnIO STATE UNIVERSITY STUDENT CHAPT! 
| New Mexico Srate Coiiece (D. B. Jetr StupENT CHAPTER 
| 
| A partial report from the New Mexico State College Student presented. At a dinner meeting held on January 23 John H 
Chapter indicates that there were 13 meetings during the past year, Gregory, professor of civil and sanitary engineering at the Jolu 
with a total attendance of 144 rhe entertainment on these o Hopkins University, was speaker. In all, there were 13 meeting 
casions was supplied by students and guest speakers. On April with a total attendance of 468 
| 17 and 18 a two-day session, with the New Mexico Section of the 
Society, proved of great interest OKLAHOMA AGRICULTURAL AND MECHANICAL COLLEGI 
| 
| New YorK UNIVERSITY Among the speakers who addressed the 1935-1936 meeting 
, ,; the Oklahoma Agricultural and Mechanical College Student Cha} 
E were responsible for th hnical programs presented : , ae 
= : - ter were Field Secretary Jessup, who discussed the activities 
at most of th ’ 36 meetings of the New York University _ - o . * 
{ , teal of the Society; R. E. Kirkham, whose topic was biological surveying 
Stud ( { r papers represented a great deal of inter Ney ; 
yf pal : , B.S. Myers, consulting structural engineer of Oklahoma City, w 
esting work and research Smokers were held once a month, and cA bl turns 
' discussed bow-string trusses; and J. C. Carpenter, senior highway) 
wel now? ne wert rf t YI et on these occasions to give . . . . +4 
ao : f] , v4 engineer for the U. S. Bureau of Public Roads. On April 4 
talk nsp ym trips were made to various points of local inter . , . . ‘ 
. hey aa : , Chapter was host to the Oklahoma Section of the Society 
est, including 1 lidtown Tunnel, and a three-day trip throug] 4 ‘ 
' , year’s social events included two picnics. 
New Jersey and Pennsylvania was also enjoyed Eleven members 
of the Chapter are on the staff of the New York University Quad : ee — 
int ; , : OREGON STATE AGRICULTURAL COLLEG! 
rar Chis magazine, which is published monthly by engineering 
udents of tl niversity, has received unusually wide commenda Students, members of the faculty, and outside speakers co 
tor ated during the past year to make the programs presented 
seven meetings of the Oregon State Agricultural College 5! 
{ j INA STA COLLEGI : atc aaa <1 
A : Chapter interesting. On the list of guest speakers were Gl 
Among the prof mal activities in which the North Carolina Paxson, assistant bridge engineer for the Oregon State Hig 
State College $ t Chapter participated during the 1935 Commission; John W. Cunningham, consulting engineer o! 
1936 school year was the annual engineers’ fair held by the college land, Ore.; and Harold A. Rands, senior engineer, U. 5. /ng 
. -_ : P < . ‘= . Rony: 
on April 3 and 4 Che exhibits shown by the Chapter on this o Office at Eugene, Ore Members of the Chapter visited Bon 
7a +] 
casion received a great deal of favorable comment In addition Dam during the year, and they played an active part im tin 
to 16 technical and busin essions held during the year, a engineers’ day held at the college on May 16. 
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Pril 7 PENNSYLVANIA MILITARY COLLEGE 
+ Who ng the 1935-1986 school year the Pennsylvania Military 
( Student Chapter had 100 per cent enrolment of those eli 
x membership. Inspection trips were made to the plant 
; Philadelphia Power and Electric Company at Chester, Pa.; 
four Shipbuilding Company; the Franklin Institute Plane 
com- : and the Ford Assembling Plant at Philadelphia. Among 
oint tside speakers who addressed technical sessions were C. E 
eCTE My Director of the Society and consulting engineer of Phila- 
| and Joseph G. Shryock, chief engineer of the Belmont Iron 
ntry \ and Field Secretary Jessup. On April 20 the Chapter was 
U.§ the second annual Student Chapter convention, held under 
spices of the Philadelphia Section. And on May 4 members 
of t Chapter were dinner guests of the Juniors of the Section at 
gineers’ Club in Philadelphia. 
1 PENNSYLVANIA STATE COLLEGE 
en 
nted Students, members of the faculty, and outside speakers cooper- 
d by , o make the 1935-1936 meeting programs of the Pennsylvania 
trip State College Student Chapter interesting and informative. Ata 
gum ting held on October 28 Field Secretary Jessup gave a talk on 
nual story and current activities of the Society, and in May the 
bers wnnual civil engineers’ banquet took place. In April a visit was 
tivi ide to the Rockview Penitentiary for the purpose of inspecting 
ball ‘s many engineering features. There were 14 meetings, with a 
tal attendance of 538 
POLYTECHNIC INSTITUTE OF BROOKLYN 
93 Che Polytechnic Institute of Brooklyn Student Chapter reports 
ther \) per cent enrolment during the year. Several interesting speak- 


vere rs were heard at the six meetings—-among them E. H. Corlett, 

f Fairchild Aerial Surveys; H. L. Stevenson, of the Babcock and 

Wilcox Corporation; Robert Ridgway, Past-President of the So- 

ty and contact member for the Chapter; Field Secretary Jes- 

ip; and Charles Gilman, vice-president of the Massey Concrete 

Products Corporation. On November 15 the Chapter visited the 
iborough Bridge. 


PRINCETON UNIVERSITY 


Several inspection trips to places of engineering interest in New 
York and Philadelphia enhanced the 1935-1936 activities of the 
Princeton University Student Chapter. There were five tech- 

il meetings, with a total attendance of 95. Responsibility for 

programs on these occasions was equally divided between stu- 
ind outside speakers, the latter including Dr. Rudolph Bern- 


ud, whose topic was “Research Work in Europe in the Last 
Years’’; Field Secretary Jessup, who gave a résumé of the his 


H ry of the Society; and Sigvald Johannesson, designing engineer 
the New Jersey State Highway Commission, who discussed the 
ics of highway engineering. 


PURDUE UNIVERSITY 


\n interesting group of speakers appeared on the technical pro- 

if grams presented at the 1935-1936 meetings of the Purdue Univer- 
p y Student Chapter. This list included Henry E. Riggs, Vice- 
f President of the Society; H. S. Morse, general manager of the 
Z ndianapolis Water Company; William S. Housel, assistant pro- 


f civil engineering at the University of Michigan; Lawrence 
ey, of the Illinois State Highway Commission; and Field 
iry Jessup. At a special meeting, held in conjunction with 
udent branches of other engineering societies, Miss Amelia 
gave an interesting account of her flight from Hawaii to 
One of the special events of the year was a 
inspection trip through northern Indiana, which was 
der the guidance of the Indiana Section of the Society 


_ 
iy \ 


ited States 


RENSSELAER POLYTECHNIC INSTITUTE 


meetings held by the Rensselaer Polytechnic Institute 

y S Chapter during the past year attracted a total attendance 
On these occasions the presentation of student papers 

by outside speakers comprised the technical programs 

guest speakers were D. B. Steinman, consulting engi 

New York; Prevost Hubbard, chemical engineer for the 

Institute; Field Secretary Jessup; and Carlton S. Proctor, 
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Many members of the Chapter 
Ithaca, N.Y., 


consulting engineer of New York 
attended the Student Chapter conference held at 
on March 19. 


RHODE ISLAND STATE COLLEGE 


The Rhode Island State College Student Chapter reports the 
completion of a very successful year. Several meetings were ad- 
dressed by members of the Chapter. Others speakers were Mason 
J. Young, major, Corps of Engineers, U.S. Army; Field Secretary 
Jessup; Henry W. Durham, superintendent of development, Re 
settlement Administration; and L. M. Colwell, district manager of 
the Jeffrey Manufacturing Company. Two of the Society's 
illustrated lectures were shown during the year, and senior class 
members of the Chapter enjoyed several field trips. 


Rice INSTITUTE 


Varied programs were presented at the 1935-1936 meetings of 
the Rice Institute Student Chapter. In addition to student and 
faculty speakers at these gatherings, there were several guest 
speakers—among them Henry E. Riggs, Vice-President of the 
Society; Robert J. Cummins, consulting engineer of Houston, 
Tex.; Walter P. Moore, structural engineer of Houston; Daniel W 
Mead, President of the Society; and Field Secretary Jessup. The 
Chapter helped sponsor the ninth biennial engineering show, which 
was held on April 17 and 18. 


ROSE POLYTECHNIC INSTITUTE 


There was 100 per cent enrolment in the Rose Polytechnic Insti- 
tute Student Chapter during the 1935-1936 year. On 
October 11 and 12 the senior-class members of the Chapter were 
guests of the Indiana Section of the Society on an inspection trip 
that took in engineering and industrial features in northern Indi 
ana. At one of the seven meetings motion pictures were shown 
through the courtesy of the American Institute of Steel Construc 
tion. The season’s social events included a banquet and smoker 


schc “ | 


SoutH DAKOTA STATE COLLEGE 


Among the features that characterized the nine meetings held 
by the South Dakota State College Student Chapter were motion 
pictures of pipe-line construction in Alabama and of the Gales- 
burg Sanitary Drainage Canal. A special meeting was called on 
May 1 on the occasion of Field Secretary Jessup’s visit to the Chap 
ter. After two student papers on technical subjects were read, 
Mr. Jessup conducted a discussion on Society affairs. In the even- 
ing a dinner meeting was held for Mr. Jessup. The annual engi 
neer’s smoker, which was sponsored this year by the Chapter, was 
held with great success on May 27. 


SoutH DAKOTA STATE SCHOOL OF MINES 


Illustrated lectures loaned by the Society were shown at several 
of the 1935-1936 meetings of the South Dakota State School of 
Mines Student Chapter. At one session Field Secretary Jessup 
discussed the aims and activities of that organization. Other 
speakers heard during the year were Earl D. Dake, professor of 
civil engineering at the South Dakota State School of Mines, and 
an engineer from the U. S. Soil Conservation Service 


STANFORD UNIVERSITY 


The list of guest speakers present at the 1935-1936 meetings of 
the Stanford University Student Chapter included Edward Kotak, 
S. Forest Experiment Station; 


chief of the U Field Secretary Jes- 





STANFORD UNIVERSITY STUDENT CHAPTER 
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sup; Alfred J. Cleary, connected with the city administration of 
San Francisco; Henry J. Brunnier, designing and consulting struc- 
tural engineer of San Francisco; and John B. Leonard, superintend- 
ent of the Bureau of Building Inspection of San Francisco. Short 
field trips were made during the year to local points of interest, and 
a long trip was taken to inspect the Metropolitan Aqueduct. 


Strate COLLEGE OF WASHINGTON 


Students presented a number of the papers on the technical pro- 
grams of the State College of Washington Student Chapter during 
the year. On another occasion a joint dinner meeting of the Chap- 
ter and the University of Idaho Student Chapter was enjoyed. 
The Chapter displayed a detailed and interesting exhibit in the 
engineers’ show held on April 24 and 25, and in the late spring it 
made a field trip to the Grand Coulee Dam. In all, there were 14 
meetings with a total attendance of 380 


STATE UNIVERSITY OF IOWA 


Students were largely responsible for the technical programs pre- 
sented at the 1935-1936 meetings of the State University of Iowa 
Student Chapter, and their papers covered a variety of timely engi- 
neering topics. In all, there were 28 meetings, with a total at- 
tendance of 918. A number of these meetings were held jointly 
with local sessions of the American Society of Mechanical Engineers 
and the American Institute of Electrical Engineers. Some of the 
outside speakers who addressed such sessions were R. H. Miller, 
of the General Electric Company; James Aston, professor of metal- 
lurgy at Carnegie Institute of Technology; Henry E. Riggs, Vice- 
President of the Society; and Field Secretary Jessup. The Chap- 
ter took an active part in both the professional and social aspects 
of the annual engineers’ week held by the university. 


SWARTHMORE COLLEGE 


Student papers were in order at most of the 1935-1936 meetings 
of the Swarthmore College Student Chapter. At five special 
meetings, however, the topic of vocational guidance was discussed 
by outside speakers who are well known in the field of industry, 
the list consisting of Thomas Taylor, of the U. S. Department of 
Commerce; Thomas B. McCabe, president of the Scott Paper 
Company; Emile du Pont, of the du Pont de Nemours Company, 
Wilmington, Del.; O. W. Eshbach, of the American Telephone 
and Telegraph Company; Howard L. Davis, of the New York 
Telephone Company; and Duane Van Horn, of the E. G. Budd 
Manufacturing Company, Philadelphia, Pa. 


SyRACUSE UNIVERSITY 


The Syracuse University Student Chapter reports 100 per cent 
enrolment of those eligible for membership in the 1935-1936 school 
year. The programs for the nine meetings held consisted of the 
showing of illustrated Society lectures and talks by outside speak- 
ers. Among these were Glenn D. Holmes, chief engineer of the 
Onondaga County Public Works Commission; D. J. Donovan, of 
the General Electric Company; R. R. Zipprodt, of the Portland 
Cement Association; K. C. Reynolds, assistant professor of hy- 
draulics at the Massachusetts Institute of Technology; and 
Nelson F. Pitts, city engineer of Syracuse. Inspection trips were 
made to places of engineering interest in the vicinity of Syracuse 
as well as to the plant of the American Bridge Company at Elmira, 
N.Y.; the sewage disposal plants in the city of Rochester, N.Y.; 
and the power plants at Niagara Falls, N.Y. 


TEXAS TECHNOLOGICAL COLLEGE 


The 1935-1936 school year was an unusually active one for the 
Texas Technological College Student Chapter. There were ten 
meetings, with a total attendance of 197, students being responsible 
for the technical programs on most of these occasions. The out- 
side speakers were Field Secretary Jessup and J. C. Carpenter, 
senior highway engineer for the U. S. Bureau of Public Roads. 
Members of the Chapter participated very actively in the annual 
engineering show, held on April 17 and 18, in which they demon- 
strated laboratory equipment and displayed engineering models. 


Turts COLLEGE 


The past school year proved unusually successful for the Tufts 
College Student Chapter The highlight of the year was a two- 
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day inspection trip in the spring that included points of engine: ing 
interest in Worcester, Springfield, Hartford, and Providence 
Among the speakers at the technical sessions were Donald Me. 
Laughlin, professor of mining and geology at Harvard University, 
and Field Secretary Jessup. At one meeting a motion picture was 
shown through the courtesy of the Jeffrey Manufacturing Com- 
pany. During the year members of the Chapter attended meetings 
of the Northeastern Section of the Society and of the Boston Society 
of Civil Engineers. P 


TULANE UniveiMrry 


The annual report of the Tulane University Student Chapter 
displays a record not only of 100 per cent membership during the 
past year but also of whole-hearted cooperation of the entire 
membership in the work of the Chapter. The 25 meetings held 
during the year attracted a total attendance of 1,259, responsibility 





MEMBERS OF THE TULANE UNIVERSITY STUDENT CHAPTER INSprct 
MINE OF THE TENNESSEE COAL, IRON AND RAILROAD Company | 


for the technical programs at these sessions being largely in the 
hands of the students. An outside speaker who was greatly en 
joyed was C. Glennon Melville, engineer in charge of the construc 
tion of the Mississippi River Bridge at New Orleans. Members of 
the Chapter attended the Fall Meeting of the Society at Birming 
ham, Ala., and they made inspection trips to many points of engi- 
neering interest. These included the recently completed Missis 
sippi River spillway, the plant of the Jones and Laughlin Stee! 
Company in New Orleans, and the U.S. Coast and Geodeti 
Survey ship, Hydrographer, which was surveying in the Gulf. 


UNION COLLEGE 


The anual report of the Union College Student Chapter indi 
cates that several interesting inspection trips supplemented the 
technical meetings occurring during the year. In January the 
senior-class members of the Chapter attended the Annual Meeting 
of the Society in New York and visited many points of engineering 
interest in and about the city. According to custom, the first 
meeting of the season was an informal get-together held at the 
farm of Warren Crosby Taylor, associate professor of civil engi- 
neering at the college. In all, there were ten meetings, with a 
total attendance of 200. 


UNIVERSITY OF AKRON 


The programs presented at the six meetings held by the Univer- 
sity of Akron Student Chapter during the past year were in the 
hands of Student and guest speakers. Among the latter were the 
Hon. Harold H. Burton, mayor of Cleveland, and Field Secretary 
Jessup. Members of the Chapter attended the regional meeting 
of Local Sections at Zanesville, held on October 4, and the annual 
meeting of the Cleveland Section, which took place on January |+ 


UNIVERSITY OF ALABAMA 


Students, members of the faculty, and outside speakers cooperated 
to make the 13 meetings held by the University of Alabama Student 
Chapter during the past year successful. The student papers 
proved of unusual interest, as many timely engineering topics were 
presented. On the list of speakers were Donald C. A. du Planter, 
assistant professor of civil engineering at the university; D. ! 
Chaney, of the Portland Cement Association; and Field Secre- 
tary Jessup. A number of engineering displays were ex!) ed in 
the St. Patrick’s Day fair, and the Chapter organized the 5rst 
Southern Student Chapter conference. 
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UNIVERSITY OF ARIZONA 


g the past academic year the University of Arizona Stu- 
upter held nine meetings, with a total attendance of 223. 
; contributed largely to the success of these occasions by 
i a variety of papers on current engineering subjects. 
ral occasions outside speakers were also heard, the list of 
luding Robert C. Baker, assistant director and chief 
for the WPA in Arizona; Field Secretary Jessup; P. 
of the Tucson Water Department; Julian Powers, engi- 
aterials for the Arizona State Highway Department; and 
d A. Hill, Director of the Society and consulting engineer 


ingeles 
UNIVERSITY OF CALIFORNIA 


hly meetings were held by the University of California 


S Chapter during the past year. Among the speakers on 


asions were Ralph A. Tudor, senior designing engineer of 

for the California State Department of Public Works on 

truction of the San Francisco—Oakland Bay Bridge; B. M. 

«k, of the Columbia Steel Company; Richard Meyer, lieuten- 

Corps of Engineers, U.S. Army; Fred C. Scoby, senior irriga- 

gineer, U.S. Bureau of Reclamation; A. N. Bent, vice-presi- 

f the American Concrete and Steel Pipe Company; and 

VB. Boggs, chief engineer of the Broadway Low Level Tunnel 

Inspection trips were made to the recently completed 

rk Street Bridge over the Oakland Bay estuary and to the San 

rancisco-Oakland Bay Bridge. A baseball game, picnic, and 
everal banquets were also enjoyed. 


UNIVERSITY OF CINCINNATI 
Student Chapter of the University of Cincinnati is proud of 


per cent enrolment of those eligible for membership. 
was achieved in spite of the handicap under which the Chapter 


A 


works of having half its members always away from the university 


the cooperative plan. There were four general meetings, with 
total attendance of 114. Among the speakers were Pusey Jones, 
ulting engineer of Cincinnati, whose address on the design of 
Eggleston Avenue Viaduct aroused much interest. At the 


. 


annual dinner meeting in March a four-reel picture of construction 


erations at the Grand Coulee Dam was shown by courtesy of 
Jeffrey Manufacturing Company. 


UNIVERSITY OF COLORADO 


Student papers on a wide variety of timely engineering topics 
were presented at the 15 meetings held by the University of Colo- 
rado Student Chapter during the 1935-1936 academic year. Other 





UNIVERSITY OF COLORADO STUDENT CHAPTER 


ippearing on the technical programs were J. A. Elliot, of 
Bureau of Public Roads; D. E. Kepner, manufacturers’ 


repr tative for water works equipment in Denver; Field Secre- 


ip; and Herbert S. Crocker, Past-President of the Society 
UNIVERSITY OF DAYTON 


the past academic year the University of Dayton Student 
oasted 100 per cent enrolment. There were 11 meetings, 


at ! which the technical programs were in the hands of stu- 


read interesting papers. At other sessions the speakers 
ver t O. Brown, assistant city civil engineer of Dayton; 
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J. J. Chamberlain, Jr., architect and engineer of Dayton; and Field 
Secretary Jessup. The Society's illustrated lectures proved popu- 
lar upon several occasions. 


UNIVERSITY OF DELAWARE 


The University of Delaware Student Chapter reports the com- 
pletion of an unusually successful school year, the enrolment being 
100 per cent. The list of speakers who addressed the meetings 
included E. O. Rhodes, of the Koppers Products Company; Hardy 








LOUNGE ROOM OF THE UNIVERSITY OF D&LAWARE 
STUDENT CHAPTER 


Cross, professor of structural engineering at the University of 
Illinois; T. Alfred Fleming, of the National Board of Fire Under- 
writers; Field Secretary Jessup; Howard Ker, engineer in charge 
of the Chesapeake and Delaware Canal; and R. B. Young, testing 
engineer of the Hydro-electric Power Commission of Ontario, 
Canada. On April 28 the Chapter enjoyed an inspection trip to 
the Chesapeake and Delaware Canal. Early in the school year 
members of the Chapter converted part of their drafting room 
into a lounge, shown in the accompanying illustration. An ex 
tensive description of this lounge appeared in the June issue of 
Crvit ENGINEERING in this department. 


UNIVERSITY OF IDAHO 


An interesting feature of the past year’s work of the University 
of Idaho Student Chapter was the publication of The Rock Crusher, 
the official monthly magazine of the Chapter. Each month a 
new staff was appointed to publish the paper, thus giving an op- 
portunity for many to gain valuable experience in the field of pub- 
lication work. The Chapter also played an important réle in the 
biennial engineers’ show, and in April enjoyed an inspection trip 
that included several local engineering projects. At one of their 
four technical meetings a motion picture was shown through the 
courtesy of the Douglas Rothacker Company of New York City, 
and at another Ivan C. Crawford, Director of the Society, spoke. 

UNIVERSITY OF KANSAS 

The list of guest speakers who appeared at 1935-1936 meetings of 
the University of Kansas Student Chapter included G. A. Hatha- 
way, senior hydraulic engineer in the U. S. Engineer Office at Kan- 
sas City, Mo.; Henry E. Riggs, Vice-President of the Society; 
Clarence S. Jones, assistant engineer for the Missouri Valley Bridge 
and Iron Company; and C. L. Sadler, senior topographical engi- 
neer for the U. S. Geological Survey. On other occasions illus- 
trated lectures were presented through the courtesy of the Johns- 
Manville Company and the Chicago Sanitary Drainage District 

UNIVERSITY OF KENTUCKY 

There was 100 per cent enrolment of those eligible for member- 
ship in the University of Kentucky Student Chapter during the 
past year. Among the speakers heard at the 15 meetings were 
Field Secretary Jessup; C. G. Mellville, construction engineer for 
Modjeski, Masters, and Case; H. Graham, dean of the college of 
engineering at the university; James S. Watkins, contact member 
for the Chapter and consulting engineer of Lexington, Ky.; and 
Bryant Fleming and Charles P. Hoover. On several occasions the 
Society’s illustrated lectures were enjoyed. 
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UNIVERSITY OF FLORIDA 


Several motion pictures on current engineering subjects were 
hown at the 1935-1936 meetings of the University of Florida Stu- 
dent Chapter At other sessions there were faculty and outside 
speakers—-among them James L. Tryon, secretary of the graduate 
school of Massachusetts Institute of Technology; Donald S. Wal- 
lace, district engineer of the U. S. Geological Survey; Arthur N 





witéne eae 


UNIVERSITY OF FLORIDA STUDENT CHAPTER INSPECTING BRIDGI 
Prer AT SANTOS, FLORIDA Cross-STate CANAI 


Sollee, of the Duval County engineering staff; Capt. E. H. Levy, 
executive engineer of the Ocala Engineer District: and Brig 
Gen. Sumter Lowry At the annual engineers’ fair, held on May 
8, the Chapter displayed a number of exhibits, and on April 23 
it motored to Ocala, Fla., to inspect work now in progress on the 
Florida Cross-State Canal 


UNIVERSITY OF MARYLAND 


At the completion of its first year, the University of Maryland 
Student Chapter reports 100 per cent enrolment of those eligible 
for membership At the inaugural meeting Daniel W. Mead and 
George T. Seabury, President and Secretary of the Society, re 
spectively, were on the list of speakers. Among those at other 
sessions were Harry Hall, acting chief engineer of the Washington 
Suburban Sanitary District, and H. H. Allen, vice-president of the 
J. E. Greiner Company, of Baltimore On May 22 a joint meet- 
ing of the Chapter, the Johns Hopkins University Student Chap- 
ter, and the Maryland Section of the Society was held at the Engi 


neers’ Club in Baltimore 
LNIVERSITY OF MICHIGAN 


rhe University of Michigan Student Chapter reports the close 
of an interesting year, during which there were 20 meetings with 
a total attendance of 540. Members of the faculty and outside 
speakers were present in equal number at these gatherings to ad 
dress the students. On the list of such speakers were W. S. Wolfe, 
head of the structural department of the engineering firm of Smith, 
Hinchman, and Grylls; L. C. Wilcoxen, assistant civil engineer for 
the city of Detroit; George T. Seabury, Se retary of the Society: 
and R. L. McNamee, consulting engineer of Ann Arbor Several 
inspection trips were also enjoyed 


UNIVERSITY OF MINNESOTA 


During the year the University of Minnesota Student Chapter 
held eight meetings, with an average attendance of 302. Among 
the speakers were Burton Ashley, who described geologic condi 
tions in Tanganyika Province, South Africa; Clinton Morse, who 
spoke on working and living conditions in the Canal Zone; C. A. P 
rurner, who discussed the economics of bridge-building and de 
scribed his new design for long-span railroad bridges; and Field 
Secretary Jessup, whose subject was the history of the Society 
In April the Chapter adopted a new set of by-laws to give the sopho 
mores and juniors more voice in its government. 


UNIVERSITY OF MISSOURI 


Several of the Society's illustrated lectures were enjoyed by the 
University of Missouri Student Chapter during the past school 


Vou. 6, No.g 
year. On other occasions talks were given by Harry K. Rubey 
professor of civil engineering at the university; Robert Wood, dis. 
trict engineer of the American Institute of Steel Construction 
and Field Secretary Jessup. On November 23 the senior-clase 
members of the Chapter were guests of the St. Louis Section of the 
Society at a banquet held in St. Louis. 


UNIVERSITY OF NEBRASKA 


The programs presented by the University of Nebraska Student 
Chapter during the past year were interesting and varied. Talks 
were given by students, members of the faculty, and outside speak- 
ers, and the Society’s illustrated lectures were enjoyed on several] 
occasions. At the last meeting of the year, which was held in con. 
junction with a meeting of the Nebraska Section, the speakers were 
Roy M. Green, president and manager of the Western Laborato 
ries, Inc., of Lincoln; T. A. Leisen, Director of the Society; and 
John Latenser, Jr., state engineer for the PWA. Two especially 
interesting inspection trips were enjoyed—one a five-day trip 
through Nebraska and the other a ten-day trip that terminated at 
Hot Springs, Ark 


UNIVERSITY OF NEW HAMPSHIRE 


There was 100 per cent enrolment in the University of New 
Hampshire Student Chapter during the past academic year. The 
technical programs presented on these occasions featured student 
papers—91 in all—which covered a variety of interesting and timely 
engineering topics. There were also special meetings, at which 
outside speakers were heard, the list including R. F. Zipprodt, of 
the Portland Cement Association; George Martin, consulting 
engineer for the Barrett Company of New York; E. P. Roberts, 
of the U.S. Coast and Geodetic Survey; and Field Secretary Jes- 
sup. In the spring a two-day inspection trip was made to plac« 
of engineering significance in and about Boston 


UNIVERSITY OF ILLINOIS 


Sixteen meetings, with a total attendance of 1,594, marked th 
past year’s activities of the University of Illinois Student Chapter 
The Chapter’s publication, The Illini A. S.C. E., appeared in 
September and was used in the membership drive. Banner oc- 
casions were the smoker, which took place at the beginning of the 
school year, and the banquet, held at the end. Speakers at th 
meetings included Dean M. L. Enger and Prof. W. C. Huntington, 
of the University of Illinois; H. E. Riggs, Vice-President of th 





Witson Dam Viewep By UNIVERSITY OF ILLINOIS STUDENI 
CHAPTER AS Part OF Two-Day INSPECTION TRIP 


Society; Charles B. Burdick, Director of the Society; Robert 
Ridgway and A. J. Hammond, Past-Presidents of the Societ 
E. J. Noonan, consulting engineer of Chicago; Henry Penn, eng! 
neer for the American Institute of Steel Construction; Frank | 
Sheets, consulting engineer for the Portland Cement Association 
H. C. Boardman, research engineer for the Chicago Bridg« and 
Iron Works; Dr. Herman Von Schrenk, consulting timber engineer 
and Willard T. Chevalier, vice-president of the McGraw Hill 
Publishing Company 


UNIVERSITY OF New Mexico 


There was 100 per cent enrolment in the University of \°W 


Mexico Student Chapter during the past year. Students pres 
papers at a number of the 25 meetings, and guest speakers 
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n several occasions. The latter list included Paul S. Fox, 
ealth engineer of New Mexico; Field Secretary Jessup; and 
Scobey, senior irrigation engineer, U. S. Department of 
ure. On October 11 and 12 the Chapter was host to the 
fexico Section and the New Mexico State College Student 
The Chapter also participated in the annual engineer's 
use, which was held in February. 
UNIVERSITY OF MISSISSIPPI 
rated lectures furnished by the Society formed the nucieus 
rtainment at the 1935-1936 meetings of the University of 
ppi Student Chapter. At other sessions students, members 
faculty, and outside speakers appeared on the technical pro- 








EMBERS OF THE UNIVERSITY OF Missrsstpp1 STUDENT CHAPTER 


On February 13 a two-reel motion picture was shown 
gh the courtesy of the Indianapolis Water Supply Company. 


was 100 per cent enrolment of those eligible for membership 
Chapter 


rRsITyY OF NortH CAROLINA (WILLIAM CAIN ENGINEERING 
Socrety) 


ekly meetings were held by the University of North Carolina 

nt Chapter during the past year. Talks by members of the 

ity and the Society’s illustrated lectures proved popular on 
«casions. There were also several outside speakers 

ng them W. M. Piatt, contact member for the Chapter; 


inley H. Wright, consulting engineer of Chapel Hill, N.C.; 


S. Abell, president of the North Carolina Section of the So 


y; and Field Secretary Jessup. In the spring the Chapter 
ed local student branches of the other engineering societies in 

oring the annual engineers’ ball. There was 100 per cent 
ent in the Chapter during the year. 


UNIVERSITY OF NoRTH DAKOTA 


tial report from the University of North Dakota Student 


Chapter indicates that several meetings were enjoyed during the 


_ 


hool year. Students and members of the faculty were the 

ikers on these occasions, and motion pictures were enjoyed at 
f the sessions. Among the special events were a banquet, 
took place on December 11, and a meeting in honor of Field 
ry Jessup, which took place on May 5 


UNIVERSITY OF OKLAHOMA (STapiA CLUB) 


annual engineers’ open house, held on St. Patrick’s Day, 
exhibits arranged by the University of Oklahoma Student 
were the best and most complete ever displayed by the 
Among the speakers who appeared at the seven meetings 
ld Secretary Jessup; Dudley H. Jones, superintendent of 
highway maintenance department; and N. E. Wolfard, 
presentative of the U.S. Coast and Geodetic Survey. On 
ion motion pictures were shown through the courtesy of 
Bureau of Public Roads 


UNIVERSITY OF PENNSYLVANIA 
niversity of Pennsylvania Student Chapter reports that, 
its activities as an organized body have been limited dur- 


past year because of difficulty in finding time for meetings, 
been a fine spirit of cooperation. There have been four 
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meetings, which attracted a total attendance of 90. On January 
20 the Chapter was host to Daniel W. Mead, President of the 
Society, and to all the Student Chapters in the vicinity. During 
the year the Chapter cooperated with local branches of the othe: 
engineering societies in sponsoring a motion picture and a dance 
Because of the few meetings members of the Chapter were en 
couraged to attend the sessions of the Philadelphia Section 


UNIVERSITY OF PITTSBURGH 


The University of Pittsburgh boasted 100 per cent enrolment of 
those eligible for membership during the past school year. An im 
posing number of student papers were presented at the 30 meet 
ings, and there was also a list of outside speakers. Included on 
this were the names of John Rice, chief engineer of the Allegheny 
County Authority; Henry Johnson, city engineer of Pittsburgh; 
M. J. Freeman, chief engineer of materials for the Tennessee 
Valley Authority; Leslie M. Johnson, director of the Pittsburgh 
Department of Public Works; J. S. Taylor, of the Pennsylvania 
Railroad Company; H. M. Kennon, managing engineer of the 
Pittsburgh Water Department; and Field Secretary Jessup 


UNIVERSITY OF SouTH CAROLINA 
(WALTER E. Rowe Strupent CAAPTER) 


Weekly seminars, at which the students presented papers, were 
sponsored by the University of South Carolina Student Chapter 
during the past year. In addition to these programs, which proved 
interesting and helpful, the Chapter enjoyed a number of the Soci 
ety’s illustrated lectures as well as motion pictures that were shown 
through the courtesy of various industrial organizations. On 
April 8 Field Secretary Jessup visited the Chapter and gave a talk 
on the aims and activities of the Chapter. The social activities 
consisted of a banquet each semester 


UNIVERSITY OF SOUTHERN CALIFORNIA 


The University of Southern California Student Chapter reports 
100 per cent enrolment during the past year. In all, there were 17 
meetings, with a total attendance of 340. Some of the guest speak- 
ers present on these occasions were William Fox, contact member 
for the Chapter and chief engineer of the Los Angeles County De 
partment of Building; Field Secretary Jessup; and Carl E. Arnold, 
chief deputy county surveyor. On one occasion the Chapter was 
host to the Los Angeles Section 


UNIVERSITY OF TEXAS 


The 1935-1936 meetings of the University of Texas Student 
Chapter were interesting and varied, the programs being divided 
between the presentation of student papers, talks by outside speak 
ers, and the showing of the Society’s illustrated lectures. Among 
the outside speakers were Guiton Morgan, city manager of Austin, 
Tex.; Field Secretary Jessup; Henry E. Riggs, Vice-President of 
the Society; V. M. Ehlers, state sanitary engineer of Texas; H. S. 
Gillette, of the U. S. Bureau of Public Roads; and Cody Wells, 
H. C. Porter, and T. C. Mitchell, of the Texas State Highway De- 
partment. Inspection trips were made to San Antonio and Dallas, 
and the Chapter participated in the annual engineers’ power show 


UNIVERSITY OF UTAH 


The University of Utah Student Chapter had a successful and 
active year. There were five inspection trips—-to the Pine View 
Dam, the Cutler Power Plant, the mills of the Utah Copper Com 
pany, the new steam power plant of the Utah Power and Light 
Company, and the Deer Creek Dam site. The Chapter made a 
group excursion to the state fair and participated in engineer’s 
week by cooperating with other groups in presenting many dis- 
plays. At six of the twelve regular meetings of the Chapter, the 
Society's lantern lectures were used. The Chapter’s strictly social 
events consisted of several dances and stag parties 


UNIVERSITY OF VIRGINIA 


The University of Virginia Student Chapter reports the close 
of an unusually successful school year [he season was inaugu- 
rated with a smoker, at which the speakers were John L. Newcomb, 
president of the university; Walter S. Rodman, dean of the engi 
Thomas H. Evans, assistant professor of 
Another 


neering department; 
civil engineering; and Seth Burnley, contact member 
meeting that proved of interest was addressed by C. H. Birdseye 
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chief of the Division of Printing and Engraving of the U. S. Geo- 
logical Survey. A number of the members of the Chapter attended 
the Student Chapter conference held at Virginia Polytechnic In- 
stitute, and three of their papers were presented as part of the pro- 
gram 


UNIVERSITY OF WASHINGTON 


During the 1935-1936 school year, the University of Washington 
Student Chapter held 14 meetings, with a total attendance of 395, 
in addition to three field trips. Among the lectures enjoyed were 
those of R. G. Tyler, dean of the college of engineering; by B. M 
Brock, of the Columbia Steel Company, on rolling steel sections; 
by W. D. Shannon, engineer of Seattle; by E. French Chase, on 
the Green Lake dredging project; and by E. B. Crane, principal 
assistant engineer of the Chicago, Minneapolis, St. Paul and Pacific 
Railroad. At the engineers’ open house in April, the Chapter 
sponsored the civil engineering exhibit which was placed third in 
the judging. The last meeting of the year was a joint dinner with 
the Seattle Section 


UNIVERSITY OF WISCONSIN 


Among the speakers who addressed the University of Wisconsin 
Student Chapter during the 1935-1936 school year were James 
L. Ferebee, Society Director and chief engineer of the Milwaukee 
Sewerage Commission; L. F. Van Hagen, professor of railway engi- 
neering at the university; Prof. G. L. Larson of the university; 
Daniel W. Mead, President of the Society; and Field Secretary 
Jessup. The Chapter held six meetings at which the total attend- 
ance was 247 

UNIVERSITY OF WYOMING 


Biweekly meetings were held by the University of Wyoming 
Student Chapter during the past year. At these sessions talks 
were given by Ned Williams, assistant bridge engineer for the 
Wyoming State Highway Department; Nels Swenson, president of 
the Swenson Construction Company; Elmer K. Nelson, contact 
member for the Chapter and city engineer of Laramie, Wyo., and 
many others. There were two special meetings—one called on 
April 29 in honor of Field Secretary Jessup, and the other a joint 
meeting with a session of the Wyoming Engineering Society. A 
seven-day inspection trip that included a visit to the Fort Peck 
Project at Fort Peck, Mont., was enjoyed by the members of the 
Chapter, as was the annual engineers’ open house. 


Utan STATE AGRICULTURAL COLLEGE 


The 1935-1936 activities of the Utah State Agricultural College 
Student Chapter included nine regular meetings (with a total at- 
tendance of 435), several minor and one major field trip, and several 


social events. The major field trip, conducted under the direction 





UTAH STATE AGRICULTURAL COLLEGE STUDENT CHAPTER 


of Prof G. D. Clyde, was to the Pine View Dam, and proved most 
interesting and valuable. In addition minor field trips were en- 
joyed by each class. The engineers’ day celebration, which was 
held on St. Patrick’s Day, included a banquet and dance. 


VIRGINIA MILITARY INSTITUTE 


As one of the main objectives of the work of the Virginia Military 
Institute Student Chapter is to teach the members to speak in 
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public, a number of programs of cadet speakers were arran, ed 
On October 12 the Chapter was host to the Virginia Section. {or 
its annual fall meeting. Among the speakers were W. R. Glid \en, 
of the Virginia State Highway Department, and A. E. Crocket; 
of the Jones Laughlin Steel Corporation. In December a s ind 
motion picture of the TVA project was shown. Among the out. 
side speakers heard during the year were E. M. Hastings, chief 
engineer of the Richmond, Fredericksburg and Potomac Railroad, 
contact member; and W. F. Kellerman, of the Division of Tests, 
U. S. Bureau of Public Roads. 


VIRGINIA POLYTECHNIC INSTITUTE 


The Virginia Polytechnic Institute Student Chapter reports the 
close of a successful academic year. The Society’s illustrated Jec. 
tures were shown at some of the meetings, and at others talks were 
given by stutlents, members of the faculty, and outside speakers 
The Chapter sponsored an engineers’ masquerade and ball, and on 
April 3 and 4 it was host to the regional Student Chapter conven- 
tion. In all, there were 12 meetings, which attracted a tctal at- 
tendance of 460. 


WASHINGTON AND Lee University (Custis Lee ENGINEERING 
Society 


Incomplete reports from the Washington and Lee University 
Student Chapter indicate that several meetings were enjoyed dur- 
ing the past school year. The speakers at most of these sessions 
were members of the Chapter. The first meeting of the year was 
addressed by J. A. Veech, instructor in engineering at the uni- 
versity, who discussed the need for a Student Chapter. 


WASHINGTON UNIVERSITY (COLLIMATION CLUB) 


The Washington University Student Chapter has completed an 
active year, in which it had 100 per cent enrolment of those eligible 
for membership. Among the speakers at the 16 meetings were 
W. W. Horner, consulting engineer of St. Louis; F. C. Woermann, 
president and treasurer of the Woermann Construction Company, 
of St. Louis; and Professor Cullen, of the Washington University 
Law School. The most important event of the year was engineers’ 
day, in which the Chapter entered a large number of exhibits thai 
received wide commendation. Another interesting occasion was 
a combination picnic and inspection trip held on May 15. 


WEsT VIRGINIA UNIVERSITY 


The past academic year was unusually successful for the West 
Virginia University Student Chapter, which had a 100 per cent 
enrolment. Thirty meetings were held, the programs on these 
occasions being almost entirely in the hands of students. On one 
occasion the Chapter heard Field Secretary Jessup, and on May 
15 it took part in the biennial engineering show. In conjunction 
with local branches of the other engineering societies, the Chapter 
made two inspection trips to the Tygart River Dam at Grafton, 
W.Va. 

WORCESTER POLYTECHNIC INSTITUTE 


During the past year the Worcester Polytechnic Institute Stu- 
dent Chapter held five meetings, which were attended by a total 
of 155. The list of outside speakers heard during the year included 
Field Secretary Jessup, who spoke on interesting phases of his work 
for the Society; Lester W. West, contact member for the Chapter, 
whose topic was the advantages of membership in the Society; 
and Albert E. Kleinert, assistant structural engineer for the Massa- 
chusetts Department of Public Works. On another occasion mo- 
tion pictures were shown through the courtesy of the Jeffrey Manu- 
facturing Company and the American Steel and Wire Compan) 


YALE UNIVERSITY 


The Yale University Student Chapter boasted 100 per cent 
enrolment during the 1935-1936 school year. Several informa: 
social meetings, held at faculty homes, were enjoyed during the 
year, and in January members of the Chapter were dinner guests 
of the Connecticut Section of the Society. Among the outside 
speakers who appeared at the technical sessions were Clifford A 
Betts, engineer of dams for the U.S. Forest Service, and W J.D 
Reed-Lewis, engineer for the Lawrence Portland Cement Company. 
On February 21 and 22 the Chapter was in charge of an engineering 
exhibit, which took the place of the usual large public lectu: 
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ITEMS OF INTEREST 
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FOR OCTOBER 


PAPERS DELIVERED at the Sixty-sixth 
Annual Convention of the Society, held 
in Portland, Ore., July 15-18, 1936, will 
be abstracted, in as complete a form as 
space permits, in the October number of 
Crvm ENGINEERING. Over two dozen 
papers were delivered in all, covering 
various features of Society work as well 
as the programs of 7 Technical Divisions. 

Dr. Mead’s noteworthy address on 
the engineer and his code was printed 
in full in the August issue. The next 
paper presented at the Convention de- 
scribed Oregon history and geology and 


formed a background for later papers on 
local problems. Eight activities of the 
Society were reported, including the 
subjects of registration, salary studies, 


engineering fees, reemployment of engi- 
neers, professional development, national 
relations, education of the public, and 
Society aims and activities. 

Construction features of the Grand 
Coulee, Fort Peck, and Bonneville dams, 
as well as navigation improvements on 
the Columbia River, were described in a 
series of five addresses. Important prob- 
lems encountered by the Oregon State 
Highway Department, including the de- 
sign and construction of five new bridges 
on the coast highway, formed the subject 
matter for a symposium of three papers. 
Two addresses on irrigation in the North 
Pacific district and near Grand Coulee 
were followed by one on sanitary pro- 
tection of the Portland water supply, 
another on mosquito control, and three 
on the Oregon stream-cleansing program 

Those who attended the Portland Con- 
vention are convinced that it presented 
a well-rounded program of superior 
quality. It is hoped that abstracts of 
the technical papers will convey the 
resulting inspiration in some degree to 
members who were unable to be present. 





Third World Power Confer- 
ence to Convene September 7 


More +HAN 700 distinguished for- 
eigners, representing 50 nations, and some 
2,500 Americans, will attend the sessions 
of the Third World Power Conference 
hich opens in Washington, D.C., on 
September 7. During the meetings all 
phases of power—its sources, uses, dis- 

m, and conservation—will be dis- 
| under the general subject of ‘‘The 
National Power Economy.”’ 
All sides of the questions growing up 
public and private power policies 
neluded. Theconference will seek 

the way to a wider and wiser 
ion and use of power. 

form of organization, the World 





Engineering Events in Brief 











Power Conference is a federation of na- 
tional committees of some 50 countries. 
The meetings this year are the first to 
be held in the United States. They are 
being sponsored and financed jointly by 
the private electrical industry and the 
federal government. Several tours to 
large industrial centers of the country 
will be conducted both before and after 
the Washington sessions. The Inter- 
national Commission on Large Dams was 
set up under the auspices of the conference 
several years ago. 





Positions Open in Army 
Engineer Corps 


Tue orrice of the Chief of Engineers, 
U. S. Army, Washington, D.C., has an- 
nounced an examination for appointment 
of second lieutenants in the Corps of 
Engineers, U.S. Army. Thisis to provide 
the first increment in increase in officer 
strength of the Corps which was recently 
authorized by Congress. The number of 
appointments will be limited to eighteen. 
Applicants must be citizens who will be 
between the ages of 21 and 30 on February 
1, 1937. Applications for examination 
must be submitted to the Corps area com- 
mander of the Corps area in which the ap- 
plicant is resident in time to be received 
not later than September 15, 1936. The 
application must be on a special form 
designated as War Department Form No. 
62, copies of which may be secured from 
any Corps area headquarters or at any 
military post or station. 

Addresses of Corps area commanders 
are as follows: 


Corps AREA ADDRESS 

eacenes Army Base, Boston 9, Mass. 

Second....Fort Jay, Governors Island, 
N.Y. 


;. ee U. S. Post Office and Court 
House, Baltimore, Md. 
Fourth....Old Post Office Building, At- 


lanta, Ga. 
Fifth. .....Fort Hayes, Columbus, Ohio 
Gisth....... 948 New Post Office Building, 


Chicago, Ill. 
Seventh...Federal Building, 15th and 


Dodge Streets, Omaha, 
Nebr. 
Eighth....Fort Sam Houston, Texas 
ee Presidio of San Francisco, 
Calif. 


This is an opportunity for young men 
with suitable qualifications to try out for 
a commission in the regular army. In 
announcing the examinations, Brigadier 
General George B. Pillsbury, M. Am. 
Soc. C.E., acting chief of engineers, states: 
“These examinations afford an unusual 
opportunity for appointment to a service 
especially attractive to young men of ex- 
ceptional qualifications and ambition.” 
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Wise and Otherwise 


PROFESSOR ABERCROMBIE’S analytical 
turn of mind occasionally stands him in 
good stead. Not long ago he was taking 
a cruise down the bay on a small power 
boat accompanied by a friend. The 
boat had a chart but no compass. Un- 
fortunately they lost their sense of di- 
rection in a heavy fog and were over- 
taken by night. Guarding the somewhat 
rugged coast was a lighthouse which 
showed revolving red and white lights. 
The white light, the Professor knew, made 
a full circuit through north, east, south, 
and west in two minutes, while the red 
traveled in the same direction at twice 
this rate. He also knew that whenever 
the white light shone toward the north, 
the red did the same. 

Professor Abercrombie immediately 
dropped anchor and took out his watch. 
He noted that the red light faced him 
once, then again one minute later 
Twenty-one seconds later the white 
light came. With this data he quickly 
determined his bearing from the light- 
house and fixed his course for the shore. 
What was the Professor’s bearing? 

Referring to the problem of the monkey 
and the leopard, which appeared in the 
August number of Crvm ENGINEERING, 
Professor Abercrombie puts the critical 
question thus: ‘“‘What is the monkey’s 
rate of climb with relation to the ground ?’”’ 
Since the cocoanuts on the opposite 
end of the vine are exactly equal in 
weight to the monkey, and since the 
weight of the vine and the friction be- 
tween the vine and overhead branch are 
assumed negligible, it follows by the 
laws of physics that the weight must 
always be at the same height above the 
ground as the monkey. In other words, 
while the vine passes through the monkey's 
paws at the rate of 4 ft per sec, his rate 
of climb with relation to the ground is 
only 2 ft per sec. Now, when the leopard 
arrives at the vine 3 seconds later than 
the monkey, the latter is 6 ft off the 
ground. The leopard leaps exactly 6 ft 
high, but during the fraction of a second 
that it takes him to rise through the air, 
the monkey has climbed out of his reach. 
Two seconds later the leopard can jump 
11 ft high after the monkey. As the 
monkey is at that time only 10 feet up, 
the leopard will succeed in catching the 
simian by so doing. Should the leopard 
elect to go after the cocoanuts, however, 
in the 2'/, sec required for the leap the 
cocoanuts will have risen to 11 feet plus 
a small fraction, and so be out of his 
reach. 

Suggestions for other problems for 
Professor Abercrombie’s column, ac- 
companied by solutions, may be addressed 
to the editor. Solutions should be sent 
in separate enclosed envelopes 
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Erecting the Harlem River Lift Span 
An Integral Part of New York City’s Triborough Bridge 


On this page the story of erecting the Harlem River lift span 
is told pictorially. The span was assembled on barges, floated 
into position between towers, and raised to pier level, where end 
panels were erected and connections to counterweights made. 
Roadways and sidewalks were installed with the span at full height. 
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FOURTH—i.1FT SPAN WEIGHT WAS TRANSFERRED TO THE ROPES BY THI 
FALLING Tipe, AIDED BY PUMPING WATER INTO THE FLOATS AND 
JACKING DOWN THE COUNTERWEIGHTS 
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Frrst——-PLACING SHEAVE HOUSING ON 
RANDALL'S ISLAND TOWER 





At Each End of the Lifting Girder the Plow 
Wire Ropes Are Secured to Short Box 
Girders in Four Groups of Six Ropes Each 
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A. --Welding Steps In 


» WitttaM W. Srarke, Jr. 
eR OF THE UNIVERSITY OF VIRGINIA 
vr CHAPTER, CHARLOTTESVILLE. VA 
\ sall part of the value of the Student 
7 lies in the tratning they provide in 
f ration of technical papers. Some 
depend almost entirely on student 
r their regular sessions, and most 
iudent meetings accord them a 
nt place on the program. The fol- 
irticle, typical of the work being 
sese groups, ts abstracted from a 
paper prepared by a student and presented 
4 at the joint meeting of Student 
at Virginia Polytechnic Institute 


Ever stnce the introduction of steel 
1s a material of construction, the engineer 
has been attempting to discover more 
eficient ways of connecting members 
made of it. At first, connections were 
secured by running a steel pin through 


the ends that were to be held together. 
Thus great strength against tensile or 
compressive forces was obtained, but 
rigidity had to be sacrificed. 

In the latter part of the nineteenth 
century riveted joints were introduced. 


When, by 1900, the art of riveting was 
well developed, engineers believed they 
had found the answer to their problem, 


because they could develop great strength 
and also great rigidity. 

It was not until after the World War 
that anyone thought of utilizing welding 
for large-scale construction. Its ad- 
vantages were immediately apparent, 
though some were reluctant to use it 
yecause it was new and little understood. 


At this point, some of the larger manu- 
facturers of electrical equipment began 
to experiment with welding. They helped 
to familiarize engineers with the simple 
process. They explained that welding 
was not difficult or mysterious. They 
showed that in order to weld all that 
was necessary was to bring together the 
edges of the parts to be welded, and fuse 
them. Where needed, extra steel could be 
added to the joint from a small steel rod. 

The heat required to fuse the metal 
was developed by an electric urc. Three 
types of arc were tried: the metallic arc, 
the carbon arc, and the atomic-hydrogen 
arc. The latter two, however, did not 
lend themselves readily to the work for 
the electrode had to be held in one hand 
and the filler rod, which plays a large 
part in joint construction, had to be held 
in the other. In metallic-arc welding, 
the filler rod itself is the electrode which 
the operator holds, and therefore he has 
a free hand. The circuit is completed 
by simply attaching to the steel beam a 
return wire to the generator. Whereas 
in the other cases the placement of the 
filler steel was dependent upon gravity, 
in this case the steel particles flow along 
the arc with the current, enabling the 
operator to weld from underneath. 

By 1926 these companies were ready 
to make demonstration tests. As had 
been expected, the process was noiseless. 
Moreover it was definitely shown that 
the welded joint was as strong as, if not 
stronger than, the old riveted joint, and 
since few holes had to be punched in 
the beam, the same strength was developed 
in a smaller beam. 

The electric companies went further 
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and constructed buildings with the new 
joint. They found these new buildings 
to be entirely up to the standards of the 
old, with the use of less steel and labor. 
One welder could do as much work as a 
riveting gang of four men. Then too, 
the joints were much better protected 
against corrosion because they were air- 
tight and watertight, and could be painted 
more easily than riveted joints. Finally, 
the steel used at the joint was about 15 
per cent of the weight of the rivets re- 
quired for the same strength and rigidity. 

Constructors have not yet accepted 
the new joint as the only one to be used, 
because they want to be absolutely 
certain. The outstanding defects they 
find are first, that taking all items into 
account, welded buildings cost more, 
and second, that the welds are sometimes 
imperfect. The excess cost, however, 
is entailed by the purchase of welding 
machinery for the job, and by the un- 
necessary time put in by the draftsmen 
in trying to get the best designs. But 
welding machinery, once purchased, can 
be used on a hundred jobs, and the extra 
time required in design is due to inex- 
perience and will not occur when the 
process has been perfected. 

As for imperfections, practically all 
welds can be made sound by demanding 
expert welders and by covering the filler 
rods with a coating which prevents air 
holes in the weld. The fact that many 
cities have recognized welding in their 
building codes shows that they are con- 
vinced of its safety. So it can be said 
that a new era has come in the use of 
steel in construction. The engineer has 
a perfected tool to aid him in construction, 
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Ul Bridge Authority Through Courtesy of C. S. Proctor, M. Am. Soc. C.E 
A RECENT PICTURE OF THE SAN FRANCISCO-OAKLAND BAy BRIDGE 


~omplcion of this $77,000,000 Structure Is Scheduled for November 1, 1936. 
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Work Was Begun in July 1933 
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This View Is 


laken Looking East from San Francisco, with Yerba Buena Island at the Left and the City of Oakland in the Background 
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Government and the Engineer 


By Ricuarp H. LupeMan 


Junror American Society or Crvit ENGINEERS 
Destoner, Founpation Department, M. W. Kettocc Company, New York, N.Y 


As announced in July, first place in the 
1936 public speaking contest sponsored by 
the Junior Branch of the Metropolitan Sec- 
tion was awarded to Richard H. Ludeman. 
Because of its general interest and appeal his 
address, somewhat abbreviated, is repro- 
duced here. Mr. Ludeman credits a pamph- 
let entitled ‘‘The Engineer's Duty as a Citi- 
zen,” by Roy V. Wright, former President of 
the American Society of Mechanical Engi- 
neers, for suggesting some of the ideas set 
forth in his remarks. 

Mopern industry has conferred many 
benefits upon us: Lessened human toil, 
shorter working hours, greater comfort, 
and marked educational and recreational 
advantages. But with these benefits have 
come many great evils—social and eco- 
nomic problems that demand a solution. 

The engineer must be given a large part 
of the credit for the development of the 
modern world. Likewise, he must ac- 
knowledge a large part of the responsi- 
bility for attacking and solving its prob- 
lems 

For several reasons the engineer is 
specially qualified to undertake this great 
task. The tradition of his profession in- 
cludes an interest in the public welfare. In 
his daily work he deals with many of the 
common denominators of these problems— 
power units, man hours, dollars. Finally 
as an applied scientist he is devoted to 
truth, wherever it may lead. It is most 
important that young engineers achieve an 
orientation from which to face these great 
public tasks, and that they steadily train 
and equip themselves to perform them. 

There are five courses of action open to 
the young engineer who is ambitious to be- 
come a positive factor in public affairs. 
First, he should participate actively in the 
work of the Society as it relates to public 
affairs. Second, he should undertake an 
individual study of history, economics, 
politics, and government. Third, he may 
make a detailed study of his own locality— 
its people, its industries, government, and 
municipal facilities. He should find out 
how the taxes are spent, and what im- 
provements are needed and justified. 
Fourth, he may enter into the work of 
some local organization which is endeavor- 
ing to improve government and municipal 
facilities. Fifth, he should join a political 
party, if the nature of his work permits, 
and learn the inner operations of the politi- 
cal machine, while working with the better 
element to get the best available men in 
the party nominated and elected. 

Today there is the greatest need for 
aggressive political action by responsible 
people. Ignorance and indifference betray 
us into the hands of those politicians who 
are dishonest and incompetent. Good 
management in government is becoming 
increasingly an essential part of the busi 
ness of life. 

Government and engineering are be- 
coming steadily more closely interrelated. 
Today more than ever before governmen- 


tal agencies are entering into engineering 
projects directly. Moreover, as industry 
and commerce become more intricate in 
their structure and operation, government 
must of necessity undertake their regula- 
tion to an increasing extent. From the 
long-range point of view, today is in reality 
the day of great opportunity for the young 
engineer who is interested in public affairs. 
But he must choose his path early. On the 
one hand, lies the road that the out-and- 
out technician will follow; on the other, 
lies the ascending path of the greater engi- 
neer, the leader of men as well as the 
master of the forces and materials of na- 
ture. Those who form the vanguard up 
this road will mount to greater power and 
to greater opportunities for service. They 
and their followers will provide a surer 
guiding hand in the affairs of town, state, 
and nation. 





A Reading Club for Student 
Engineers 


A NON-TECHNICAL reading club for 
students of engineering has been in suc- 
cessful operation for two years at the 
University of Virginia. It was formed at 
the suggestion of J. L. Vaughan, instructor 
in engineering English, for the purpose of 
getting the technical students acquainted 
with general contemporary literature. 

Under the leadership of W. L. Davis, 
treasurer in 1935 of the local Student 
Chapter of the Society, several students 
and faculty members contributed 50 
cents apiece to purchase a few current 
books—fiction and non-fiction—that were 
chosen by popular vote. The Department 
of Engineering also contributed a small 
fund for purchases, with the understanding 
that the club would turn books of equiva- 
lent value over to the engineering library 
at the end of the year. With the help of 
this fund, and donations and loans of choice 
volumes by the faculty members, the 
club soon built up an excellent, readable 
library. 

It was decided the following fall that 
some definite organization was necessary 
for continuity and efficiency. Accordingly, 
the members drew up a constitution and 
elected men for the offices of president, 
secretary-treasurer, and assistant secre- 
tary-treasurer. Only one meeting a year 
is necessary, for the officers carry on all 
the work of operating the club. A book- 
purchasing committee receives from the 
members at any time suggestions and 
requests for books to be purchased. Three 
times a year this committee prepares polls 
made up of these requests and passes them 
out to the members, who vote for ten 
books on each poll. The ten books re- 
ceiving the highest number of votes are 
then bought through the university li- 
brary. 


Vou. 6, Nog 


The following titles are typical of hog 
making up the present collection: S» R,j 
the Rose, by Young; Seven Pillars o/ Wis. 
dom, by Lawrence; Mutiny on the F unty, 
by Nordhoff and Hall; Confessions 5; 
a Scientist, by Ditmars; Etiquetic, jy 
Emily Post; Revolt on the Campus, by 
Weschler. The fact that these types of 
books are eagerly read by the club mem. 
bers shows that they are keeping up wit) 
the non-technical world and are doing 
their bit to disprove the theory tha: 
engineers are professional ascetics. 

The information in this article was sup- 
plied by Howard B. Edwards, engineering 
student at the University of Virginia. 





Brief Notes from Here and 


There 


Tue Highway Research Board of the 
National Research Council will hold its 
sixteenth annual meeting in Washington, 
D.C., November 18-20, 1936. This 
schedule is some weeks ahead of that in 
past years. Details of the program are 
not available at this time. 


A cOURSE in analysis of continuous 
frames will be given by Hardy Cross 
M. Am. Soc. C.E., in the rooms of th 
Western Society of Engineers, Chicago, on 
Saturday afternoons beginning September 
26. The course is under the auspices of 
the Western Society and other engineering 
societies and colleges of the Chicago rn 
gion. The work may be taken for credit 
or not, as the student chooses. Full in- 
formation can be obtained from the Exy- 
tension Division of the University of Illi 
nois, at Champaign, or from the Wester 
Society of Engineers at Chicago. Th 
fee is $25. 

* * * * 

CHAMBERS OF COMMERCE should de- 
velop their relationships with local con- 
struction interests and problems, says a 
pamphlet recently published by the Cham 
ber of Commerce of the United States. 
To this end it advocates that each local 
chamber set up a representative and active 
construction and city development com 
mittee, including in its personnel an archi- 
tect, an engineer, a general contractor, and 
a manufacturer of building equipment or 
materials, as well as other persons desig- 
nated as “non-industry personnel.” Sug- 
gested activities include encouragement 0 
the use of private engineers experienced in 
design and supervision in their particular 
fields; education of the public as to the 
value of prequalification requirements for 
contractors; and assistance to industry 0 
fighting the encroachment of day labor 
that is, construction work that the publ 
agency does itself rather than by contrac! 
The pamphlet was prepared by the con 
struction and civic development depar' 
ment committee of the Chamber. Of (' 
11 members of that committee, the follow 
ing 6 are members of the Society: A ? 
Greensfelder (chairman), Harland Bar‘! 
lomew, Carey H. Brown, John ©. \«" 
man, A. J. McKenzie, and Stephen ' 
Voorhees. 
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j al Items About Society Members 





S e: Suu tts, formerly engaged on 
h lorado River silt problem in the 
Denver Office of the U. S. Bureau of 
Reclamation, has been appointed assist- 
nt professor of mechanics and hydraulics 


+ the Colorado School of Mines. His 
new duties will begin September 1, 1936. 


S S. WILLIAMS is now employed as a 
junior engineer in the hydraulics division 
f the U. S. Engineer Office at Hunting- 
ton, W.Va 


C. Ken WBIDNER has entered the em- 
ploy of the University of Washington in 
the capacity of assistant superintendent of 
buildings and grounds. 


Joun C. Prior was recently appointed 
a member of the Columbus, Ohio, City 
Planning Commission to fill a vacancy 
caused by the resignation of F. H. Eno. 


Jostan R. Jonnston, formerly a special 
went in the division of investigation of 
the Public Works Administration at 
Portland, Ore., is now assistant superin- 
tendent of construction and repair in the 
Department of Public Works of St. Paul, 
Minn 


Wattace A. THomas has resigned as 
ity engineer of Ferguson, Mo., to accept a 
position with the A. D. Gates Construction 
Company in St. Louis, Mo. 


RoBeERT JOHN SmitTH has become resi- 
engineer for the Michigan State 
Building Department on the construction 
of a tuberculosis sanitarium at Gaylord, 
Mich 


JosepH GRUENBAUM recently received a 
PWA appointment to the post of resident 
engineer inspector on various hospital 
projects for the city of New York. Previ- 
ously he was engineer inspector of pier 
and dock construction for the Depart- 
ment of Docks of New York. 


RusseLL B. NEAL is now employed in 
he engineering and casualty department 
{ Marsh and McLennan, Inc., of Chi- 
ago, Ill 


FRANK A. Russet, professor of civil 
engineering at the University of Kansas, 
has been appointed chairman of an execu- 
ve committee to function pending the 
election of a successor to the late Dean 
\G. C. Shaad. 

James L. Cuerry was recently ap- 

| to the staff of the Pennsylvania 
ite College as an instructor of archi- 
t ngineering. 


NELSON, formerly with Jensen 
owen, and Farrell, of Ann Arbor, Mich., 
> how employed by Ayres, Lewis, Norris, 
ind consulting civil and electrical 
engit { the same city. 


RAYMOND J. ROSENBERGER has been 
appointed a delegate to represent the 
National County Roads Planning Com- 
mission at the Third World Power Con- 
ference and Second Congress on Large 
Dams to be held in Washington, D.C. 


Guy W. Carton, with L. A. Harding, 
has established the Harding Carlton Cor- 
poration, an engineering and construction 
firm, in Buffalo, N.Y., to succeed the L. A. 
Harding Construction Company. For 
the past seventeen years Mr. Carlton has 
been vice-president and director of the 
John W. Cowper Company, Inc., of the 
same city. 


LAWRENCE H. Hunt is now field engi- 
neer on new construction for the Inland 
Steel Company, East Chicago, Ind. 
Prior to that he was in the bridge depart- 
ment of the Nebraska State Department 
of Roads and Irrigation. 


Kay N. G. Saursrey has been ap- 
pointed an engineer-examiner for the 
Public Works Administration in Washing- 
ton, D.C. 


SPENCER B. LANE is resident engineer 
in the Bridge department of the California 
Division of Highways, with headquarters 
at Stockton, Calif. 


Jounson L. Forsrs, former assistant 
district engineer for the 7th WPA Dis- 
trict of Oklahoma, is now connected with 
the Oklahoma State Highway Depart- 
ment. He is located at Bristow, Okla. 


GeorGceE R. Ricu has been transferred 
from the U. S. Engineer Office at East- 
port, Me., to that in Boston, Mass., where 
he will serve as hydraulic engineer on flood- 
control work. At Eastport, Mr. Rich 
acted in a similar capacity on the Pas- 
samaquoddy tidal power project. 


ANTHONY P. LABATE is at present em- 
ployed as test engineer for the Cameron 
Pump Division of the Ingersoll-Rand 
Company at Phillipsburg, N.J. Previ- 
ously he was an engineer in the Forestry 
Service at Easton, Pa. 


Epwin P. WILLIAMSON, who has been 
serving as dredging inspector for the 
Corps of Engineers, U. S. Army, in Chi- 
cago, Ill., was recently appointed inspec- 
tor in the U. S. Engineer Office at Peoria, 
Ill. 


WiLLIAM Popper, formerly with Morri- 
son-Utah-Winston, of Yuma, Ariz., is now 
junior bridge designing engineer for the 
state of California, with headquarters in 
Sacramento, Calif. 


W. T. Ivey was recently transferred 
from the Birmingham, Ala., office of the 
Peoples Water and Gas Company, to 
Meridian, Miss., where he is serving as 
general superintendent of the Mississippi 
division of the same organization. 


CHARLES BAUGHN is now connected 
with Lee C. Moore and Company, of 
Tulsa, Okla., in the capacity of engineer- 
ing draftsman. Previously he was a 
draftsman for the Arkansas State Highway 
Commission. 
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J. Wave Swirzer, formerly resident 
work relief engineer for the Emergency 
Relief Administration at Logan, lowa, is 
now junior engineer for the Chicago Bridge 
and Iron Works in Chicago. 


E. J. Arre_pt, who has been employed 
by the Grasselli Chemical Company, of 
Cleveland, Ohio, a subsidiary of the E. I. 
du Pont de Nemours and Company, has 
been transferred to the offices of the parent 
company at Wilmington, Del. 


FRANKLIN D. HOWELL, consulting engi- 
neer of Los Angeles, Calif., has been ap- 
pointed a member of the Board of Water 
and Power Commissioners of Los Angeles. 


O. D. STINSON, previously senior drafts- 
man with the North Carolina State High- 
way Commission, has become connected 
with the State Highway Board of Georgia 
as an assistant resident engineer on con- 
struction. 


Tueopore T. KNApPPEN, formerly chief 
engineer of the Zanesville Engineer Dis- 
trict, has been transferred to the North 
Atlantic Division of the U. S. Engineer 
Office in New York City. 


DONALD T. JoRDAN, who has been em- 
ployed on the construction of the San 
Francisco—Oakland Bay Bridge, is now in 
the Gary, Ind., office of the American 
Bridge Company. 

F. E. CuLvern, formerly with the U. S. 
General Land Office at Aberdeen, Md., 
has accepted a position as bridge detailer 
with the State Highway Board of Georgia. 


Lioyp S. DysLANp is now employed by 
the consulting engineering firm of Consoer, 
Townsend, and Quinlan, of Chicago, III. 


Joun S. KeNNoy has been promoted 
from the position of concrete inspector 
for the Tennessee Valley Authority at 
Wheeler Dam, Sheffield, Ala., to that of 
assistant concrete technician on the Gun- 
tersville Dam project of the same or- 
ganization, at Huntsville, Ala. 


SoLon HERZIG was recently appointed 
resident engineer inspector for the PWA 
on the construction of a tuberculosis sani- 
tarium near Orlando, Fla. 


Hucuw J. Casey, captain, Corps of 
Engineers, U. S. Army, has been trans- 
ferred from the U. S. Engineer Office at 
Eastport, Me., to the Boston district 
office of the U. S. Engineers. 


Cyrus C. Bass, consulting hydraulic 
engineer of Granite Falls, N.C., has been 
appointed associate water consultant for 
the third drainage district of the National 
Resources Committee. 


Marsh F. Bea. has resigned his posi- 
tion with the Timken Roller Bearing Com- 
pany of Canton, Ohio, to enter the Denver 
office of the U. S. Bureau of Reclamation. 


Gien E. LoGan, formerly with the 
U.S. Coast and Geodetic Survey, at Oak- 
land, Calif., is now chief of party for the 
U. S. Army Engineers at San Francisco, 
Calif. 
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Joun N. Frxvayson, formerly profes- 
sor of civil engineering at the University of 
Manitoba, has been appointed dean of the 
faculty of applied science and head of the 
department of civil engineering at the 
University of British Columbia. 


Asa H. Morrriit has been appointed 
chief engineer of the Boston and Maine 
and the Maine Central railroads, with 
headquarters in Portland, Me. Previ- 
ously Mr. Morrill was assistant chief engi- 
neer 


FREDERICK C. STAUFFEN, formerly plant 
engineer and later general superintendent 
of the Union Shipbuilding Company, 
Baltimore, Md., has purchased the Win- 
chester Manufacturing Company, Inc., of 
which he is now president and treasurer. 
This company manufactures pharmaceu- 
tical specialties 


Frep R. McComs is now a draftsman 
for the Sinclair Refining Company, of 
East Chicago, Ind. Previously he was in 
the Denver office of the U. S. Bureau of 
Reclamation 


Ropert N. Morrertt, who has been in 
the employ of the Philadelphia and Read 
ing Coal and Iron Company, at Potts- 
ville, Pa., is now tool designer for the By- 
Products Steel Corporation at Coatesville, 


Pa 


E. T. Jensen was recently granted a 
leave of absence from the bridge depart- 
ment of the Iowa State Highway Com- 
mission to serve as civil engineer of de 
sign for the Iowa State Park Service under 
the Conservation Commission. His head 
quarters are still in Ames, lowa 


F. B. CAMPBELL, associate engineer, 
U.S. Soil Conservation Service, has been 
transferred from Statesville, N.C., to 
Spartanburg, S.C., where he will have 
charge of an outdoor hydraulic laboratory 
that has been established for a year for 
the purpose of studying erosion-control 
structures 


Rosert J. Woop, formerly with the 
American Institute of Steel Construction 
in St. Louis, Mo., is now engineer with 
the Mississippi Valley Structural Steel 
Company at Maplewood, Mo. 


Craupe H. Rice has resigned from the 
U.S. Forest Service at Peru, Vt., to resume 
an active part in the engineering and archi- 
tectural firm of Rice and Larson, of 
Manchester Center, Vt. 


R. L. MBaAp is now in the construction 
equipment division of the Chain Belt 
Company in Milwaukee, Wis. 





DECEASED 





RIcHaRD [ DOWNING . ASHBRIDGE 
(M. '07) chief engineer for the Atlantic 
City and Shore Railroad, died in East 


Downingtown, Pa., on July 26, 1936. 
Mr. Ashbridge, who was 75, was a gradu- 
ate of the University of Pennsylvania, 
class of 1881. From 1890 to 1903 he 
was in the Philadelphia Department of 
Public Works, in charge of the location 
and construction of numerous local sewer- 
age, drainage, and tunnel projects. Later 
he became chief engineer for the Atlantic 
City and Shore Railroad, where he re- 
mained for many years. 


Wr11am Bowporn Caussy (M. '20) 
vice-president of the M. E. White Com- 
pany, of Chicago, III, died in that city on 
August 10, at the age of 71. He was born 
in Suffolk, Va., and from 1883 to 1914 was 
engaged in railroad work for the Atlantic 
and Danville Railroad, the Union Pacific, 
and other lines. During the War he 
served with the 17th Engineers in France, 
and in December 1918 was sent to Vienna 
as a member of the American section of 
the Inter-Allied Mission to investigate 
economic conditions there. After five 
years of service he returned to this coun- 
try and became city manager of Norfolk, 
Va., resigning in 1925 to join the White 
Construction Company and the M. E. 
White Company, general contractors, in 
Chicago 


SterpHen Cuitp (M. '98) landscape 
architect and consultant in city planning, 
San Francisco, Calif., died recently. He 
was born in Boston, Mass., on August 14, 
1866, and graduated from the Massachu- 
setts Institute of Technology in 1888. 
From 1891 to 1901 Mr. Child was assistant 
city engineer of Newton, Mass. In 1903 
he established a private practice as land- 
scape architect and city planner in Boston. 
A few years later he moved to San Fran- 
cisco, where he continued in this practice. 
During the World War he served as dis- 
trict town planner for the U. S. Housing 
Corporation. Mr. Child was the author 
of many articles and reports. 


Fe_rx Grover DynrKkorp (Assoc. M. 
26) died recently in the Veterans Hospital 
at Milwaukee, Wis. Mr. Dyhrkopp was 
born in Spencer, lowa, on November 15, 
1892, and studied at the University of 
Iowa. During the war he served in the 
U.S. Army. From 1919 to 1925 he was 
assistant highway engineer for the state 
of Illinois. After being employed for two 
years as consulting engineer for the Hamil- 
ton Hoffman Construction Company, he 
returned to his former position, where he 
remained until the past year. 


HARVEY FARRINGTON (M. ’02) died at 
his home in Rangeley, Me., on July 18, 
1936, at the age of 73. Mr. Farrington 
was born in New York City and graduated 
from the Sheffield Scientific School at 
Yale in 1886. For many years he was 
connected with the New York Central 
Railroad and the New York City Depart- 
ment of Docks, being employed as assist- 
ant engineer on the construction of piers, 
grain elevators, and improvements on 
the North and East rivers, the installation 
of a block signal system from New York 
to Utica, and many other projects. Later 
Mr. Farrington maintained a consulting 
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and contracting engineer's office in \jey 
York City, retiring in 1921. 


Otto Henry GENTNER, Jr. (M 17) 
consulting engineer of Philadelphia, pg 
died on July 6, 1936, at the age o/ 54. 
Mr. Gentner was born in Philadelphia ang 
graduated from Drexel Institute in 199) 
Prior to 1913, when he established his own 
consulting firm, he was employed jp 
various capacities by several organiza- 
tions, including the Unit Concrete Sje¢e] 
Frame Company, of Philadelphia: the 
General Fireproofing Company, of Youngs- 
town, Ohio; the Philadelphia Fireproofing 
Company; and the Philadelphia Construc. 
tion Company. 


Smrt KrisHna Gurtu (M. '27) chief 
engineer, Kutch State, Bhuj, India, died 
at Agra on April 26, 1935. He was born 
in Delhi in 1873 and graduated from 
Punjab University in 1900. Mr. Gurtu’s 
early engineering experience included road 
work and irrigation. From 1914 to 192} 
he was chief engineer of irrigation for the 
state of Gwalior. Later he served as con- 
sulting engineer to various Indian states, 
and in 1929 he became chief engineer for 
the State of Kutch. He was the author 
of numerous articles. 


GeorGE TILLINGHAST HAMMOND (M 
'06) who was in the New York City 
Department of Sanitation for 43 years, 
died in Edgewood, R.I., on August 9, 
1936, at the age of 72. He was born in 
Newport, R.I., and attended Columbia 
University. From 1891 until his retir: 
ment in 1933 Mr. Hammond was engaged 
in the design and construction of storm 
water sewers, sewage-disposal plants, and 
similar projects for New York and Brook 
lyn. He also designed water-supply and 
sewage-disposal systems for other Ameri 
can municipalities and for cities in China 
and Java. During the War he was in 
charge of health and sanitation for 38 
shipyards between Boston and Phila 
delphia. 


THEODORE HENRY HINCHMAN (M. '24) 
a member of the engineering firm of 
Smith, Hinchman, and Grylls, Detroit, 
Mich., died at his home at Grosse Pointe 
Farms, Mich., on July 16, 1936. Mr 
Hinchman, who was 66, was born in 
Detroit and graduated from the Univer- 
sity of Michigan in 1891. Shortly after 
leaving college he organized the engineer- 
ing firm, bearing his name, of which he 
was vice-president and treasurer at the 
time of his death. This firm was re- 
sponsible for many of Detroit's largest 
office and industrial buildings, including 
the Penobscet, the Union Guardian, and 
the Dodge Brothers plants. 


Witt1aM Newson Jones (M. '17) super 
visor of distribution and engineer for the 
water department of the city of Tampa, 
Fla., died on July 6, 1936, at the age of » 
Mr. Jones was born in Laramie, Wyo., ane 
graduated from the University ©! Wis 
consin in 1905. His major experience was 
in the water departments of Cincinmatt, 
Louisville, and Minneapolis. For twelve 
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engi ing practice in Tampa, Fla., en- 
rerin. _ne service of the city in 1933. Mr. 
Jone. was the author of numerous publi- 
cat 


4, 1N Le Van (M. '20) city building 
inspec (or at Santa Monica, Calif., since 
1932, died there on July 16, 1936, at the 
age 61. Mr. Le Van was born at 
Guthrie Center, Iowa, and graduated from 
the University of Iowa in 1907. Soon 
after graduation he became chief engineer 
for N. M. Stark and Company, of Des 
Moines, where he remained until 1919 
having full charge of design and construc- 
tion work. In the latter year he became 
a member of the Canfield Engineering 
Company, Des Moines. In 1921 he estab- 
lished his own practice. 


EDWARD SHERMAN NETTLETON (M. '26) 
city engineer of New Haven, Conn., died 
there on July 23, 1936, at the age of 67. 
Mr. Nettleton graduated from the Shef- 
field Scientific School at Yale in 1892. 
After leaving college, he was employed by 
the government on fortifications on Long 
Island, and later was assistant engineer of 
the Waterbury, Conn., water supply. In 
1206 Mr. Nettleton joined the engineering 
staff of the city of New Haven, becoming 
city engineer in 1920. At the time of his 
death he was secretary of the city plan- 


ning commission. 


James WrLLtt1aAM Norton (Assoc. M. ’20) 
ngineer for CCC Camp S-51 at Noble, 
Ky., died on May 27, 1936. He was 48. 
Mr. Norton was born in Carlisle, Ky., and 
studied mining engineering at Kentucky 
State College. His early experience was 
with the Tennessee Coal, Iron and Rail- 
road Company. From 1915 to 1920 he 
was county road engineer of Nicholas 
County, Kentucky. Later he established 








an engineering practice in Lakeland, Fla., 
remaining there until 1933. 


FREDERICK EpWaARD ScHALL (M. '02) 
who was connected with the Lehigh Valley 
Railroad Company for 53 years, died in 
Bethlehem, Pa., on August 6, 1936. Mr. 
Schall was born in Kuchen, Germany, on 
December 19, 1857, and gained his early 
experience in railway construction work 
in that country. In 1881 he came to the 
United States, and in 1883 entered the 
employ of the Lehigh Valley Railroad. 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 











Passing through various grades, he became 
bridge engineer in 1899 and consulting 
bridge engineer in 1929. 


CLARENCE HorACE SCHWARTZ (Assoc. 
M. ’20) senior engineer in the U. S. Engi- 
neer Office at Memphis, Tenn., died in the 
Veteran’s Hospital there on June 28, 1936. 
He was 42. Lieutenant Schwartz was 
born in Jackson County, IIl., and gradu- 
ated from the University of Kentucky in 
1913. During the World War he served 
in the U. S. Engineer Corps. Following 
the War, he was assigned to supervise con- 
struction of power dams in the Miami 
Conservancy District of Dayton, Ohio. 
In 1928 he was transferred to the New 
Orleans District of the U. S. Engineers, 
and went to the Memphis district in 1930 


Letpy Rupy SHELLENBERGER (M. ’24) 
a retired civil engineer of Bayonne, N.J., 
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died in that city on July 25, 1936, at the 
age of 71. He was born in Hilltown 
Township, Pa., and graduated from Le- 
high University in 1891. Mr. Shellen- 
berger’s career included experience with 
the American Bridge Company at Pen- 
coyd, Pa.; as designer on the construction 
of the Grand Central Terminal in New 
York City; and with the Public Service 
Commission of New York City. From 
1921 to 1924 he was assistant engineer for 
the Vehicular Tunnel Commission of New 
York. In the latter year he became chief 
bridge designer for the New Jersey State 
Highway Commission, where he remained 
until his retirement in 1935. 


ZENAS HARRISON Sikes (M. ’16) assist- 
ant engineer of structures for the New 
York Central Railroad lines, New York 
City, died on August 1, 1936. He was 
born at Suffield, Conn., on March 5, 1874, 
and graduated from Sheffield Scientific 
School in 1898. After experience with the 
Pennsylvania Railroad Company he joined 
the staff of the New York Central in 1906. 
While with this road he supervised the 
design of the bridge over the Hudson 
River at Castleton and the design of three 
trunnion bascule railroad bridges. 


Gustave ApDOLPH STRAND (Assoc. M 
’22) chief engineer and sales manager for 
the Trojan Powder Company, San Fran- 
cisco, Calif., died in October 1935. Mr. 
Strand was born on November 11, 1887, 
and began his engineering work in 1909, 
the year of his graduation from engineering 
school. From 1910 to 1911 he was with 
the Northwestern Pacific Railroad, and 
later he was city engineer for Eureka, 
Calif., for a number of years. In 1919 
he became construction engineer for the 
Trojan Powder Company, where he re- 
mained until the time of his death. 








Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From July 10 to August 9, 1936, Inclusive 








AppiTIons TO MEMBERSHIP 


ACKERMAN, Jerome OrTo (Jun. '36), Associate 
Engr.-Office Asst. to Area Engr.,-U. S. Engr. 
Office (Res., 1003 Goodrich Ave.), St. Paul, 
Minn 


ANDERSON, Mitton (Assoc. M. '36), Junior Civ. 
Engr, Bureau of Water Works and Supply, 
Los Angeles (Res., 10831 Acama St., North 
Hollywood), Calif. 


Bane BENJAMIN TaLBot, Jr. (Jun. °36), 
junior Iingr., U. S. Geological Survey, Box 346 
Res., 1217 Fifteenth St.), Sacramento, Calif. 

Bates, Witttam JourRDAN (Jun. '36), 845 Ohio 
Ave., Youngstown, Ohio. 

Buum, Ateerr Eras (Jun. °36), Asst. Engr., 


Const. Co., 341 Scholes St. (Res., 
Parkway), Brooklyn, N.Y 


NALD ALrrep (Jun. '36), Care, The 
tr. Co., Winfield, W.Va 





Burrum, J. Sayves (Assoc. M. '36), Asst. Civ. 
Engr., Transit Comm., 207 Madison Ave 
(Res, 307 West 79th St.), New York, N.Y. 


Cavenpisu, LyNN Ray (Assoc. M. '36), Senior 
Engr., State Road Comm., Charleston (Res., 
328 Tremont St., South Charleston), W.Va. 


CLARE JIMENEZ, MANUEL EMILIO (Jun. '36), Box 
175, San José, Costa Rica. 


CLARK, Epwarp Atuts (Assoc. M. °36), Chf. 
Engr., Standard-Vacuum Oi! Co., 15 Rua 
Horta Seca, Lisbon, Portugal. 


CLARRIDGR, CHARLES Evans (Jun. °36), Instr., 
Civ. Eng. Dept., Clarkson Coll. of Technology 
(Res., 74 Market St.), Potsdam, N.Y. 


Cor.ey, Ropert Hare Power (Assoc. M. '36) 
Div. Engr., Philadelphia Rapid Transit Co 
(Res., 552 Dupont St., Roxborough), Phila- 
delphia, Pa 


CusHInGc, Paut Josern (Jun. '36), Vice Pres 
and Treas., Hydr. Dredging Co., Ltd., 1221 
Central Bank Bidg., Oakland, Calif 


DeVino, Lewis AnprRew (Jun. '36), Junior Civ 
Eng., ECW, CCC Camp, Port Republic (Res., 
380 Livingston Ave., New Brunswick), N.J 


Don.ey, Davip Epwarp (Assoc. M. '36), Asso- 
ciate Hydr. Engr., TVA (Res., 2730 Magnolia 
Ave.), Knoxville, Tenn 


DoucHerty, Danret Micngear (Assoc. M. '36) 
Executive Engr. and Project Mgr., S. & W. 
Constr. Co., 983 Shrine Bldg., Memphis, Tenn 


Espey, Ceci: Jerrerson, Jr. (Jun. ‘36 1735 
South East 23d Ave., Portland, Ore 


Ewitnc, Westey Cuarves (Jun. 36), 180 Henry 
St., San Francisco, Calif 


GrirritH, JoHN Oakey (Jun. '36), Draftsman, 
Mt. Vernon Bridge Co., 504 East Chestnut 
St., Mount Vernon, Ohio. 
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Haase, Joun Avoysrus, III (Jun. 36), Buyer 
Purchasing Depts, ERA, FERA, and U. S. 
Treasury Dept 8604 Pritchard Pi., New Or- 
leans, La 


Kenney, Norman Duane Assoc. M. ‘36), 
Care, Whitman, Requardt & Smith, West 
Biddle St. at Charles, Baltimore, Md 


Leacu, Laurence Gay (Jun. '36), With U.S 
Engr. Office, Zanesville (Res., 14905 Elm Ave., 
East Cleveland), Ohno 


Nessiter, CHarites Wiiitam Henry (Assoc. M 
36), Associate Engr., U. S. Geological Survey, 
1353 Highland Ave., Glendale, Calif 


Ovsen, Brauce CHaries (Jun. '36), 2037 Forty- 
Second Ave., North, Seattle, Wash 


Parmer, Averevy Epwin (Jun. '36), Student 
Engr., U.S. Bureau of Public Works, 217 Ninth 
Ave., South Charleston, W.Va 


Peary, Curron Benorr (Jun. '36), Inventory 
Asst., Consolidated Gas Co., 4 Irving Pl., New 
Vork (Res., 15 Everett Ave., Ossining), N.Y 


Perrutio, Cart Frank (Jun. '36), 769 King St., 
Northumberland, Pa 


RapHargt, Jerome Maurice (Jun. '36), Insp., 
U.S. Eners., Tygart River Reservoir Dam (Res 
228 Riverside Drive), Grafton, W.Va 


Rowpinson, Detpert Watton (Assoc. M. '36), 
Water and Gas Engr., Community Public 
Service Co. (Res., 3113 Wabash St.), Fort 
Worth, Tex 


Rockeretter, Eovwarp Joun (Jun. '36), Chf 
of Party, State Highway Dept., 535 Whalley 
Ave., New Haven (Res., 133 Park Ave., Spring 
Glen, Hamden), Conn 


Scuraper, Froyp FrRankwutn (Assoc. M. '36), 
Associate Engr., U. S. Geological Survey, Water 
Resources Branch (Res., Monté Vista, R.F.D. 
7), Charlottesville, Va 


ScuWARTZMAN, NaTHAN (Jun. '36), Draftsman, 
State Highway Dept., Frankfort (Res., 255 
Stone Ave., Lexington), Ky 


Witttam SumMMeErs Jun 36) 


SHOEMAKER 
Calvin Owens, Box 5833, Bethesda 


Engr I 
Md 


Statrery, Lours Avoysius (Affiliate '36), Secy 
and Treas., Lyons-Slattery Co., Inc; Vice 
Pres. and Gen. Mer., Hudson River Stone 
Corporation (Res, 4525 Waldo Ave.), New 
York, N.Y 


Smirn, Ezexter Jackson (M. '36), Div. Engr., 
State Highway Board, Box 57, Macon, Ga 


Suirru, Preston Cirark (Jun. '36), Student Engr 
(Highway), U. S. Bureau of Public Roads 
Washington, D.¢ Res., 2320 Inge St., South, 
Arlington, Va 


StrrRonc, CHaries Henperson (Jun. '36), Drafts 
man and Estimator with Fred H. Tibbetts, 
1320 Alaska-Commercial Bldg Res., 2614 
Webster St San Francisco, Calif 


ELLEPSEN, Howarp Tecter (Jun. '36), Esti 
mator, Tellepsen Constr. Co., 3900 Clay Ave 
Res., 4518 Park Drive), Houston, Tex 


Uppeocrove, Jacon Wartrer (Jun. 36), Drafts- 
man, L. V. R. R., Bethlehem (Res., 243 Bush 
kill St., Easton), Pa 


Wuattey, Atsert Eowarp, Jr. (Jun. 36), 
Res. Engr., Water Works and Sewers, Free- 
land, Roberts & Co. (Res., 110 Park Circle), 
Nashville, Tenn 


Wietey, Artuur Browntno (Jun. '35), Care 
IVA, Union Bidg., Knoxville, Tenn 


WILKINSON, Reap Artuur (Jun. '36), Engr 
SCS, ECW 7, U.S. Dept. of Agriculture (Res 
409 South 6th St.), Burlington, Kans 


WILLIAMSON, FRANK Martin (Assoc. M. °'36), 
Asst. Civ. Engr., San. Dist. of Chicago (Res., 
7649 Calumet Ave.), Chicago, II! 


Woopuouse, Harry Hersert (Assoc. M. °36), 
1712 First Ave., New York, N.Y. 


Woo.sey, Watter Benjamin (Assoc. M. °36), 
Director, Building Management and Supply 
Div., Emergency Relief Bureau (Res., 215 
West 23d St.), New Vork, N.Y. 


MEMBERSHIP TRANSFERS 


BeRRYMAN, Russet. GaRDNER (Assoc. M. '28; 
M. °'36), Engr., Day & Zimmermann, Inc., 
Packard Bidg. (Res., 6431 North 17th St.), 
Philadelphia, Pa. 


BROTHERTON, WILLIAM WALLIS (Jun. '28; Assoc. 
M. '36), Dept. of Civ. Eng., Coll. of the City 
of New York, 139th St. and Convent Ave. 
(Res., 203 West 85th St.), New York, N.Y 


CLaRK, Howarp Foster (Jun. ‘14; Assoc. M. 
"16; M. '36), Capt., Corps of Engrs., U.S.A., 
Fort Bliss, El Paso, Tex. 


Cioos, Georce Putte (Jun. "27; Assoc. M. 
36), 9416 Park Lane South, Woodhaven, 
N.Y 


Conpron, ARNOLD LAYMAN (Jun. '28; Assoc. M. 
36), Asst. Designer, Bridge Dept., State High- 
way Comm. (Res., 625 Irvington Rd.), Topeka, 
Kans 


Cum™inos, Atspert Epwarp (Assoc. M. ‘22; 
M. '36), Dist. Mgr., Raymond Concrete Pile 
Co., 111 West Monroe St., Room 1912, Chi- 
cago, Ill 


Day, Cuartes Goopwtn (Jun. 30; Assoc. M. 
36), Constr. and Maintenance Engr., New 
Eastern State Penitentiary, Graterford (Res., 
5013 North 17th St., Philadelphia), Pa. 


EnGtiisu, CHARLES CARMEN (Jun. "23; Assoc. M. 
‘28; M. '36), Cons. Engr., 2101 East 100th 
St., Cleveland, Ohio. 


FEeENNER, JOHN SHERROD (Assoc. M. '22; M. 36), 
County Engr., Bee County, Beeville, Tex. 


Fenwick, Kenneta MacDonatp (Jun. ‘29; 
Assoc M. '36), Asst. Res. Engr., State Div. of 
Highways, Dist. VII (Res., 1124 South Man- 
hattan Pl.), Los Angeles, Calif 


FRIEDMAN, EopmuNnp (Assoc. M. "27; M. ‘'36), 
County Engr., Dade County, 1301 Court 
House, Miami, Fla 


Garpiner, Joun Harnes (Jun. "23; Assoc. M. 
"26 M. °36). Dist. Engr., Water Resources 
Branch, U. S. Geological Survey, Fort Smith, 
Ark. 


Gaurutrer, Paut Grives (Jun. "24; Assoc. M. 
"29; M. '36), Townsite Engr., Ontario Paper 
Co., Montreal (Res., 660 de l'Epee Ave., 
Outremont), Que., Canada. 


GwatTumey, Wiitram Warts, Jr. (Assoc. M. 
25; M. '36), Asst. Engr., B. & O.R.R., Jarrett 
Bidg., Grafton, W.Va 


Harkness, Daniet Hoover (Jun. '29; Assoc. M. 
36), Instr. in Civ. Eng., Univ. of Nebraska, 
Mechanic Arts 105, Univ. of Nebraska, Lin- 
coln, Nebr 





TOTAL MEMBERSHIP AS OF 
AUGUST 9, 1936 


Re ere i 5,720 
Associate Members... . 6,245 | 


Corporate Members 11,965 


Honorary Members....... 19 | 
eee weed 3,253 | 
Affiliates seeta 95 
Fellows oceceers . l 

_ eee 15,333 | 
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HorrserG, WILttiaM ARNOLD (Jun. ‘27 Assoc 
M. '36), 1615 Walton Ave., New York y j 


Howes, Herpert ELLswortnu (Assoc > 15 
M. '36), Asst. Regional Engr., Region 6  ¢ 
Forest Service, Box 4137, Portland, © ‘ 


HuNTING, EUGENE NATHAN (Jun. "04. A cM 
08; M. '36), Engr. and Archt. (Huntin, Davis 
& Dunnells), 1150 Century Bidg., Pir;. surgh 
Pa. 


JARVIS, WALTER Monroe (Jun. "25; Assoc M 
‘27; M.’'36), Asst. Dist. Engr. and Dis: Super. 
visor, Div. of Projects and Planniny WPA 
Box 209, London, Ky. 


Jessup, Atpert Havt (Assoc. M. '27; M. 36 
Designing Engr., Quinton, Code & Hill-Leeds 
& Barnard, Suite 905, Edison Bhidy. Los 
Angeles (Res., 224 North Segovia Ave, Say 
Gabriel), Calif 


Joyner, Carvin Nicoras (Jun. "27; Assoc. 
‘29; M. '36), Deputy Municipal Engr, Britis) 
Municipal Council, Tientsin, China 


Kimproucs, Crype WILLIAM (Jun. "31; Assoc 
M. '36), Prin. Draftsman, Bonneville Powe; 
and Nav. Project, U. S. Engrs., Bonneville 
Ore. 


Lino, Herpert WILLIAM (Jun. "30; Assoc 
36), Transitman, N.Y.C.R.R., New York 
(Res., 734 East 9th St., Brooklyn), N.Y 


Marson, Homer Roperts (Assoc. M. ‘25. ¥ 
36), Civ. Engr., Budget Bureau, City of De 
troit, 1908 Water Board Bidg., Detroit, Mich 


Poot, Cuaries Lunpy (Assoc. M. ‘24; M 36 
San. Engr. and Chemist, State Dept. of Pu 
lic Health, 333 State Office Bldg, Providence 
R.1. 


Reep, Oren (Jun. "24; Assoc. M. ‘27: M ‘6 
Asst. Constr. Engr., TVA, Pickwick Dam 
Tenn. 


Suutuits, Samuet (Jun. ‘25; Assoc. M. "36 
Asst. Prof., Mechanics and Hydraulics, Colo 
rado School of Mines, Golden, Colo 

Snyper, Cuarites Witmer (Jun. "29; Assoc M 
'36), Structural Engr., Acme Steel Eng. Co 
917 South Howard St. (Res., 3401 Fairview 
Ave.), Baltimore, Md. 


THackwett, Henry Lawrence (Jun. 12; Asso 
M. '16; M. '36), Cons. and Const. Engr, 209 
East Cotten St., Longview, Tex 


Watiace, Gorvon (Jun. ‘31; Assoc M. ‘36 
Chf. Eng. Draftsman, Public Works Dept 
3d Naval Dist. (Res., 606 West 19lst St 
New York, N.Y. 

Wanpverer, Henry Georce (Jun. "28; Assoc. M 
36), Asst. Dist. Engr., CWA and TERA 
New York State, Rockland and Westchester 
Counties; 170 Grand St., White Plains, N.\ 

Weaver, Frank Lioyp (Jun. ‘16 Assoc. M 

'20; M. °36), Rate Engr. and Analyst, Elec 

Rate Survey, Federal Power Comm, Wash 

ington, D.C. (Res., 15 Keswick St., Garrett 

Park, Md ). 


REINSTATEMENTS 
Aywant, Hasuu J., Assoc. M., reinstated Nov. !5 
1935. 


Estes, FRANKLIN Epwarp, M., reinstated 
15, 1936. 


Hooper, Lewrs Gvapstone, M., reinstated 
6, 1936. 
Reep, CHartes Atiey, M., reinstated 
1936. 
RESIGNATIONS 
ByornsTap, BjJaRNeE THoORLerIF, Jun 
July 16, 1936 
EMERSON, CHARLES JoHN, Assoc. M., resigne? 
July 24, 1936 


Peterson, Hitmer Freperic, Assoc ™., '* 
signed July 22, 1936. 
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Appucations for mission or ranstfer 
15 : 
Us 7 , - “se . . 
Condensed Records to Facilitate Comment of Members to Board of Direction 
M September 1, 1956 NuMBER 9 
Davis ain ——— 
urgh —_—_ ———— 
. M 1 mstitution provides that the Board of Direction shall elect or upon the opinions of those who know the applicant personally as 
WPA applicants for admission or for transfer. In order to well as upon the nature and extent of his professional experience. 
d justly the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professional 
7 depend largely upon the reputation of an applicant 
I-Leeds nembership for information. MINIMUM REQUIREMENTS FOR ADMISSION should be promptly commu- 
Los » . f ed. ~~ . 
San I member is urged, ; catiind: Dees Se the Board. 
j lo scan carefully GRADE GENERAL REQUIREMENT AGE ACTIVE CHARGE OF Communications relating 
. lidat b PRACTICE Work ‘ : : 
= th of candidates pub- Qusited to duden on et : - to applicants are considered 
soc. | ° ; Qualifi ) des: as well as a a oe 7 5 years of im- ‘ " ° 
British ch month in Crvit Member to direct important work 35 years 12 years* portant work <trictly confidential. 
EN " uING and to Jurnish Associate Qualities to disest wash alee a > , The Board of Direction 
; “¥ P « ot we 27 years years ear . . . 
Assoc ne Board with data which Member 4 will not consider the appli- 
ran may din determining the Junior — for sub-professional 20 years t 4 yenrs® cottons heres dtmtatnad Soom 
neville . J ‘ - : . 
y of any applicant. " residents of North America 
’ ars ; Qualified by scientific acquire- 5 ‘ mr - 
se It is especially urged that Affiliate ments or practical experience 35 years 12 years* ° Aner “ oat until the expiration of 50 
s York lefinite recommendation as to cooperate with engineers portant wor days, and from non-residents 
the proper grading be Fellow Contributor to the permanent funds of the Society of North America until the 
25. M cach case, inasmuch * war pe ee ay school of recognized reputation is equivalent to 4 expiration of 90 days Jrom 
A - the grading must be based + Membership ceases at age of 33 unless transferred to higher grade. the date of this list. 
Sich 
M 2 The fact that applicants refer to certain members does not necessarily mean that such members endorse. 
of Pul 
viden 
ADMISSIONS Austin, Rosert Epwarp, Jacksonville, Fla Boyer, JoHn Parke, Decatur, Ill. (Age 23.) 
— (Age 22.) Refers to G. M. Keith, T. M. Lowe, Refers to N. D. Morgan, C. E. Palmer 
ie spams. ALEXANDER SemMongs, Fort Worth, Tex P. L. Reed, W. L. Sawyer. 
e 60 Traveling Engr. Inspector, PWA. . F . 2 " BricuaM, Lestie Exvtjan, Klamath Falls, Ore 
to H. B. Friedman, J. C. McVea, J Darteeea, FREDERICK WILLIAM, New Y ork City, (Age 47.) Res. Engr. Inspector for PWA 
A. '36 Montgomery, J. M. Nagle, M. C. Nichols, R (Age 33.) Refers to R. C Bruméeld, F. © Refers to R. H. Corey, C. C. Hockley, F. Merry 
ee D. Parker, U. Stephens, G. C. Street, Jr, R. A Foss, G. Morrison, W. H. Yates. field, C. A. Mockmore, H. S. Rogers, O. E 
on, P. A. Welty. BARBER, Jesse Byron, Pullman, Wash. (Age Stanley, J. C. Stevens 
22.) Refers to H. E. Phelps, M. K. Snyder, ' i . , 
aon Oe — Witiam Pur, Pullman, Wash. J. G. Woodburn, BURNS, THOMAS STEPHEN, Denison, Tex. (Age 
mg. Ci \ge 23.) Refers to H. E. Phelps, M. K. Sny- SS ee a i Snes 
fairview r, J. G. Woodburn. Barrus, Winrorp Metvtn, Roosevelt, Utah. to N. W. Bowden, H. J. Casey, C. C. Cham 
(Age 24.) Asst. Irrigation Engr. with Re- bers, A. W. Consoer, W. P. Creager, E. S 
7 : . ; my se ? > 7 ‘ Fe 
{rper, ALeert, St. Louis, Mo. (Age 23.) Civ. settlement Administration, Land Utilization ey Fr. B 77% - : 7 = - ao 
- ner.. United Constr. Co. Refers to C. E. S. Div. Refers to G. D. Clyde, O. W. Israelsen, 7 I ng A Wi a McAlpine, 
ier, 209 Bardsley, J B. Butler, E. W. Carlton, E. G. H. R. Kepner. = —— 
Bartus, Jutrus Francts, Milford, Mich. (Age Burien, Joun Soute, Jr., Chicago, Ill. (Age 
M ae aiid Cuanz Macuna, Les Angeies, Call 22.) Batch Plant Inspector, Gen. Motors 22.) Rodman, Chicago, Milwaukee & St. Paul 
s Dep “(Age 33.) With Los Anauins County, Flood Proving Ground. Refers to M. R. Fisher, R.R. Refers to R. A Caughey, A. H. Fuller, 
ist S dad Refers to R. C. Booth, S. M. Fisher L. M. Gram, L. C. Maugh, R. H. Sherlock, L. F. Kerekes, A. D. Kidder, J. C. Thoma 
—~_ Aogeting. Scat ~ why _ C. Wilcoxen, 
< a eee N. B. Hodgkin- — Butters, Haroitp AARON, Jr., Belmont, Mass 
ge 2 Bearse, IrnviING Woop, Hyannis, Mass. (Age (Age 26.) Refers to J. W. Howard, J. D 
BRA 21.) Refers to H. C. Bird, W. H. Hall. Mitsch. 
tchester AvpruUS, FRepeRICK MARIAN, Los Angeles, 
1s, N alif Age 24.) Refers to R. M. Fox, D. M. Beavers, Merwin Gorpon, Austin, Tex (Age CAMERON, HARRY ROBERT, Pittsburgh Pa 
Nilson 20.) Refers to E. C. H. Bantel, V. L. Beavers, (Age 21.) Draftsman, Pittsburgh Bridge & 
soc. M W. D. Dockery, J. A. Focht, T. U. Taylor. Iron Works. Refers to F. J. Evans, C. B. 
st . - {xmMenTRoUT, JoHN BENJAMIN, Bethesda, Md. Stanton. 
wae : Age 22 Engr., College Park Bldg. Corpora- Becker, Francis Saerwoop, Oak Bluffs, Mass. 7 : ; : 
aaah n, College Park, Md. Refers to A. N. John- (Age 24.) Refers to L. W. Clark, T. R. Law- C ARLSON, Conrap \ ICTOR, Axtell Nebr (Age 
Lang, Jr., S. S. Steinberg son, H. O. Sharp. 26.) Jun. Engr., CCC Camp, Soil Conserva- 
tion Service. Refers to M. I. Evinger, H. J 
ARMSTROD E.urs Leroy, Bridgeland, Utah Bennett, Paut Denney, Chicago, Ill. (Age 21.) Kesner, C. E. Mickey. 
Sov. 18 ge 2 Concrete Inspector, U. S. Bureau Refers to W. G. Arn, T. L. Condron, A. J. Ham- , , 
fReclamation. Refers to G. D. Clyde, O. W. mond, R. E. Hutchins, R. L. McCormick Carruts, Joun Hitt, Norfolk, Va Age 46.) 
n, H. R. Kepner opts Dist. Engr., Norfolk, Va., Asst. to Chf. of 
BERRIEN, Epwtn Rivers, Yuma, Ariz. (Age 23, Engrs., WPA, U. S. War Dept., Washington, 
ee k Reectien WY th U. S. Bureau of Reclamation, Imperial Dam D.C. Refers to E. S. Bres, F. C. Carey, J. F. 
; ee eee eee — Refers to B. A. Etcheverry, S. T. Harding Coleman, W. B. Gregory, J. Klorer, R. M. Me 
A ith Resettlement Administration, Crone, B. W. Pegues 
rade P 1. Refers to G. S. Baton, L. P. Blum ' = 
B Breed. H : ee a ’ R Elli ’ Buack, Irvine, Brooklyn, N.Y. (Age 22.) Re- 
ae ao mere fers to R. C. Brumfield, F. E. Foss, G. Morri- Carson, ALBERT Casson, Wellsboro, Pa. (Age 
a son. 23.) Refers to D. M. Griffith, O. L. King 
h AN Ear, Aleova, Wyoming. (Age BLUMBERG, CHARLES, Wyomissing, Pa. (Age CARTELLI, Vincent Rowert, New York City 
with W. E. Callahan Constr. Co., 26.) Refers to H. M. Braloff, D. M. Griffith, Age 25.) With EHRB. Refers to C. E 
alla x. Refers to R. M. Conner, O. N. J. Meltzer, G. Paaswell. Durr, Jr., C. T. Schwarze, D. 5S. Trowbridge. 
e eo! W. Horner, W. K. Mcllyar, H. 
he & Vollmar BorcHELT, THomas CHarves, Pekin, Ill. (Age Caspersson, Sten Anvers, Brooklyn, N.Y. 
i 22.) Refers to H. C. Bird, W. M. Piatt. (Age 26.) Refers to F. E. Foss, G. Morrison, ; 
— AUSTI xtson Lockwoop, Concordia, Kans. J. P. J. Wiliams. 
Age 4 Res. Engr., Grade B, Kansas High- Bovay, Harry E-mMo, Jr., Vicksburg, Miss. (Age ’ ; : 
. Refers to S. Baker, E. H. Dun- 22.) Jun. Engr., Missouri Valley Bridge & CeRVANTES, Jose Maro, Columbia, Mo. Age 
mire !. Green, R. J. Paulette, I. E. Taylor, Iron Co. of Leavenworth, Kans. Refers to 27.) Refers to R. B. B. Moorman, H. K 
tson, F. A. Barnes, J. E. Perry. Rubey. 
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CHALBERG, FRANK Water, Montgomery, Ala 
(Age 24 Laboratory Asst., State Highway 
Dept. of Alabama, testing materials. Refers 
to G. J. Davis, Jr., D. C. A. de Plantier 


CoLoiazier, Rowert Wesrey, Ir., San Antonio, 
Tex (Age 31 Asst. Director, Texas WPA, 
Dist. 10 (20 counties) Refers to J. C. Bisset, 
W.S. Goodman, ]. T. L. McNew, E. W. Rob- 
inson, R. G. White. 


Coorer, Harotp Howarp, Lansing, Mich 
(Age 23 Bridge Draftsman, Michigan State 
Highway Dept. Refers to C. L. Allen, C. M. 
Cade, H. L. Conrad 


Coretanp, Witttam Epwarp, Columbia, 5.C 
(Age 21.) Road Draftsman, South Carolina 
Highway Dept. Refers to E. L. Clarke, D. D 


Curtis 


Crapie., Josern Eowarp, Milltown, N.] Age 

20 Refers to H. N. Lendall, R. R. Nace 
CREAI ALBERT Hollywood, Calif Age 22.) 
Refers to W. W. Michael, F. Thomas 


Cresson, Writtam James, Jr., Swarthmore, Pa. 
Age 27.) With Atlantic Refining Co., Phila- 
delphia, Pa Refers to E. M. Bassett, S. B 


Lilly 


Cunttum, Ropert Severne, San Angelo, Tex 
Age 31.) Dist. Field Supervisor and Super- 
visor of Safety, WPA, Dist. No. 19 Refers to 
E. A. Baugh, J. C. Bisset, H. T. Boyle, H. W. 
English, H. P. Kay, T. C. Shuler 


Curtis, Arnotp, Riverside, Calif. (Age 24.) 
Refers to W. R. Chawner, B. A. Etcheverry, 
S. T. Harding, C. G. Hyde, F. C. Scobey 


DAMIANO, VINCENT FeRDINAND JoserPn, Reading, 
Mass (Age 26.) Engr., U. S. Forest Service, 
ECW., Camp S-76, No. Reading, Mass. Re- 
fers to E. Mirabelli, W. C. Voss 


Davipson, Witt1amM Epwarp, Merrill, Ore. 
Age 25 Senior Foreman Engr., National 
Park Service, Lava Beds National Monument, 
Calif. Refers to T. R. Lawson, H. O. Sharp. 


De Hart, Bruce HARDING Age 22.) Laramie, 
Wyoming. Refers to R. D. Goodrich, H. T 
Person 


Doper, Cuarites Horxtins, Ojai, Calif. (Age 
23.) Ener., California Water Service Corpora- 
tion, on various studies. Refers to E. L. 
Grant, S. B. Morris, C. Moser, L. B. Reynolds, 
E. C. Thomas. 


Dovcuertry, Henry Warp, Huntsville, Ala 
(Age 21.) Jun. Eng. Aide, TVA. Refers to 
F. H. Conley, R. L. Moore, F. W. Truss. 


Doveriass, WiLtrorp FRANKLIN, Bristol, Tenn. 
Age 30.) Superv. Engr., Tri-City Airport, 
WPA. Refers to R. H. Baker, C. W. Butts, 
A. R. Jessup, W. F. Moehiman, J. E. Moreland, 
R. L. Morrison, M. U. Snoderly. 


Ecxarpt, Evoene Puarur, Ann Arbor, Mich 
(Age 22.) Refers R. L. McNamee, L. C 
Maugh, R. H. Sherlock. 


Eeps, Water Leary, Temple, Tex. (Age 23.) 
Jun. Photogrammetrist, Brazos River Conser- 
vation and Reclamation Dist., Temple, Tex 
Refers to J. T. L. McNew, T. A. Munson 


ErrenserGcer, Ewatp Joseru, Shiner, Tex. 
(Age 23.) Refers to L. E. Grinter, J. J. Richey 


Evcsner, Ratrn Avucust, Joplin, Mo. (Age 23.) 
Party Chf., Missouri State-Wide Highway 
Planning Survey, State Highway Comm. Re- 
fers to R. B. B. Moorman, H. K. Rubey 


Emerson, Artuur Henry, Watertown, N.Y 
(Age 51.) Vice-Pres. and Secy., The William 
T. Field Engrs., Inc. Refers to E. S. Cullings 
W. H. Cushman, W. T. Field, R. F. Hall, A. W 
Harrington, C. A. Pohl, F. C. Wilson 


FICOCIELLO, ANTHONY PELLEGRINO, Passaic, N.J. 
Age 22 Refers to H. N. Cummings, W. S. 
LaLonde, Jr. 


Fititey, Davin Curip, San Antonio, Tex Aye 
22 Refersto J] A. Focht, G. H. Guerdrum 


Fisu, Wiittam Baker, Springfield, Ill (Age 
21.) Refers to W. J. Carrel, J. W. Guyn, R. E. 
Shaver, D. V. Terrell, J. S. Watkins. : 


Fisner, Ricnarp Evan, Carnegie, Pa. (Age 
22.) Refers to C. T. Morris, C. E. Sherman. 


Foote, James Geran, Potlatch, Idaho. (Age 
24.) Plant Inspector, State of Idaho. Refers 
to J. E. Buchanan, I. C. Crawford. 


FRANK, Howarp Greencear, Hamilton, Square, 
N.J. (Age 24.) Refers to D. M. Griffith, 
O. L. King. 


Frate, Lawrence Perer, Milldale, Conn. (Age 
21.) Refers to T. R. Lawson, E. R. Wiseman. 


Gacon, Georce F., Gary, Ind. (Age 22.) 
Draftsman, American Bridge Co. Refers to 
J. BE. Buchanan, I. C. Crawford, J. W. Howard. 
Geum, Harotp Marvin, Niles, Mich. (Age 23.) 
Refers to N. D. Morgan, C. E. Palmer 


Gerren, Witt1am Howarp, Monterey Park, 
Calif. (Age 21.) Refers to R. R. Martel, 
W. W. Michael, F. Thomas 


Gopat, Davrip Watker, New Orleans, La 
(Age 39.) Maintenance Engr., Div. of Public 
Works. Refers C. G. Cappel, J. deTarnowsky, 
A. H. Guillot, F. P. Hamilton, W. T. Hogg, 
C. M. Kerr, J. Klorer, N. E. Lant, G. P. Rice, 
A. F. Theard. 


GoLpswortTay, Frep Mickecwatr, Albuquerque, 
N.Mex. (Age 22.) Refers to J. H. Dorroh, 
H. C. Neuffer 


Gournitock, Georce Linzy, Knoxville, Tenn. 
‘Age 22.) Refers to E. F. Berry, L. Mitchell, 
S. D. Sarason 


Granam, Lesitre Wattace, San Francisco, Calif. 
(Age 23.) Structural Draftsman, San Fran- 
cisco Bay Exposition Co. Refers to L. B. 
Reynolds, J. B. Wells. 


Greevey, Ricwarp Fotsom, Hudson, Mass. 
(Age 21.) Refers to H. P. Burden, R. W. Le- 
favour, F. N. Weaver, E. H. Wright. 


GREENFIELD, FRANK Lynne, Flushing, N.Y. 
(Age 43.) Asst. Superv. Engr., Highway 
Dept., project for Pres. of Borough of Manhat- 
tan, with WPA, New York City. Refers to 
C. S. Bilyeu, D. F. Giboney, A. T. Moran, E. C. 
Schmidt, T. F. Weiss, H. B. Wheatcroft, Jr. 


Gutip, Josernus Conn, Jr., Chattanooga, Tenn 
Age 48.) Pres., The Tennessee Elec. Power 
Co. Refers to E. E. Betts, O. J. Miller, J. E. 
Morelock, A. F. Porzelius, W. H. Sears, D. H 
Wood. 


Guutan, Greoroce, Newton, Mass. (Age 23.) 
Refers to G. M. Fair, A. Haertlein 


Haut, Jay V., Jr.. Washington, D.C. (Age 30.) 
Asst. Engr., U. S. Beach Erosion Board, in 
charge of Wave Tank, Ft. Belvoir, Va. Re- 
fers to E. 1. Brown, R. G. Davis, E. J. Dent, 
V. Gelineau, R. K. Hale, L. H. Hewitt, T. 
Saville, S. S. Steinberg. 


Hatt, Westey Mives, Brownwood, Tex. (Age 
31.) Res. Engr., Div. 23, Brown and Coleman 
Counties, Texas State Highway Dept. Refers 
to J. A. Focht, W. A. French, C. S. Henning, 
Jr., A. F. Moursund, A. D. Schmid, M. C 
Welborn, W. W. Wilkerson 


HAMILTON, WitttAM CLirrorp, Berkeley, Calif 
Refers to C. T. Wiskocil, L. K. 


Harvey, Roy Grant, Cleveland Heights, Ohio 
(Age 22 Engr., American Steel & Wire Co., 
Cleveland, Ohio. Refers to G. E. Barnes, 
G. B. Earnest, F. L. Plummer. 


Herrman, RicHarp Henry, Marion, lowa. (Age 
22 Rodman, Chicago, Milwaukee, St. Paul 
& Pacific R.R. Refers to R. A. Caughey, A. H 
Fuller, F. Kerekes. 


HeRMANN, Arne Kurt Perer, Saginaw, Mich 
(Age 22 Inspector, Saginaw Malleable Iron 
Div., Gen. Motors Corporation. Refers to 
C. E. S. Bardsley, J. B. Butler, E. W. Carlton, 
E. G. Harris 
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Hocker, Josera Epwarp, Owensboro Ky 
(Age 23.). Refers to W. J. Carrell, F. ¢ Du- 
gan, R. E. Shaver, D. V. Terrell, J. S. Wa:kins 


Houimay, ALAN WasHBuRN, Laramie, Vyo 
‘Age 21.) Refers to R. D. Goodrich, &. x 
Nelson, H. T. Person. 


Hotton, Hyrum Perry, Chattanooga, Tenp 
(Age 26.) Topographic Draftsman, | Ss 
Army Engrs. Refers to G. D. Clyde, 0. w. 
Israelsen, H. R. Kepner. 


Horewe.i, Henry McVicar, Waterville, Wash. 
(Age 26.) Refers to H. E. Phelps, M. K Sny. 
der, J. G. Woodburn. ‘ 


Hucer, Bernarp Josern, St. Louis, Mo (Age 
27.) Refers to A. H. Holt, W. W. Horner 
S. W. Jens, B. J. Lambert, C. C. Williams. 


Hucues, HorrMan CastieTon, Salt Lake City, 
Utah. (Age 24.) Refers to T. C. Adams, 
R. B. Ketchum. 


IRELAND, Emory, Apollo, Pa. (Age 21.) Gas 
and Oil Engr., Peoples Natural Gas Co., Pitts. 
burgh, Pa. Refers to R. P. Davis, W. 5 
Downs. 


Izzarp, CARL FRepeRICK, Austin, Tex. (Age 
31.) Asst. Highway Engr., U. S. Bureau of 
Public Roads. Refers to T. W. Allen, 
Carpenter, J. C. L. Fish, T. E. Huffman, C. H 
Kendall, L. B. Reynolds. 


Jackson, McKInvey, Walla Walla, Wash (Age 
39.) Dist. Engr., acting as Superv. Engr 
U. S. Dept. of Agriculture, Soil Conservation 
Refers to J. E. Buchanan, I. N. Carter, I. C 
Crawford, H. M. Hadley, J. W. Howard. 


Jounson, Emory EmMMANUBL, Lincoln, Nebr 


(Age 22.) Refers to C. M. Duff, M. I. Evin- 
ger, D. H. Harkness, H. J. Kesmer, CE 
Mickey 


Jotner, James Ropert, Austin, Tex. (Age 20 
Asst. Engr., Bridge Div., State Highway Dept 
of Texas. Refers to L. E. Grinter, J. T. L. Me- 
New, J. J. Richey, C. E. Sandstedt 


Jones, Kart Nickoraus, Seattle, Wash. (Age 
23.) Refersto A. D. Butler, E. B. Crane, H. E 
Phelps, M. K. Snyder, J. G. Woodburn. 


Jones, Paut Srevenson, Independence, Calif 
(Age 22.) Jun. Civ. Engr., Grade A., Dept. of 
Water & Power, Los Angeles, Calif. Refers 
to F. J. Converse, D. A. Lane, W. W. Michael! 


Karr, Joun Worry, Overland Park, Kans 
(Age 21.) Rodman, Kansas Highway Comm 
Refers to E. Boyce, G. W. Bradshaw, J. 0 
Jones, W. C. McNown, F. A. Russel! 


Keosaian, Epwarp, New York City. (Age 21 
Rodman with Borough Pres. of Manhattan 
Refers to W. Allan, R. E. Goodwin 


Kimpec, CLINTON Brrnte, Aspinwall, Pa. (Age 
23.) With Gulf Research & Development 
Corporation, Pittsburgh, Pa. Refers to F. M 
McCullough, H. A. Thomas. 


Kinc, Haypen McKay, Anchorage, Ky Age 
30.) Asst. Supervisor, Div. of Operations 
Dist. No. 6, Kentucky WPA. Refers to G. R 
Bickel, W. M. Caye, C. W. Lovell, W. E. Rod 
gers, C. H. Shea, J. Wilson. 


Kune, CARROLL NATHAN Raver, Uniontown 
Pa. (Age 35.) Asst. Dist. Director, Super 
visor of Highway Projects and Supervisor 
Div. of Operations, Dist. 16, WPA. Refers te 
H. C. Berry, A. J. Boase, W. H. Gibson, E. 1 
Grandlienard, W. S. Pardoe, F. G. Schworm 


KnNicatT, Stertinc Juttus, New Orleans, La 
(Age 20.) Refers to D. Derickson, W. 8 
Gregory. 

Krapr, Eart DaNtet, Wilmington, De! Age 


21.) Draftsman, Delaware State Highway 
Dept. Refers to T. D. Mylrea, H. K. Preston 


Lams, Georce Wiiitam, Chanute, Kans. (Ast 
36.) Asst. Div. Engr., 4th Div., Kansas 
way Comm. Refers to C. J. Eidma F 
Epps, R. D. Finney, L. Grover, W. ( 
J. Singleton, R. M. Willis. 


had 
al 
i] 
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Max Francts, Coldwater, Kans. (Age 
Rodman, Kansas Highway Comm. Re- 
W. Bradshaw, W. C. McNown, F. A. 


s, CirrrorD Dean, Logan, Utah. (Age 
iraftsman, Resettlement Administra- 
und Utilization Div Refers to G. D. 
O. W. Israelsen, H. R. Kepner 


Luna BerGere, Madison, Wis. (Age 
Refers to F. M. Dawson, L. F. Van 


STANLEY MaNnvuaL, New York City 
l Refers to J. B. Babcock, 3d, T. R. 
L. S. Moisseiff 


{arcus WESTERFELD, Chicago, Ill (Age 
Refers to N. D. Morgan, C. E. Palmer 


Wayne CuTHBERT, Madison, Wis (Age 
9 Eng. Aid, Div. No. 1, Wisconsin High- 
7 omm. Refers to H. F. Janda, L. F 


iagan 


saMUEL JASPER, East Hartford, Conn 


‘ 2 With Chance Vought Aircraft Co 
} to W. M. Fife, J. D. Mitsch 
N KENNETH ARTHUR (Age 22 


un, Wyoming State Highway Depart- 
Laramie, Wyoming Refers to R. D 
ch, H. T. Person 


wy, THOMAS Henry FRANKLIN, Austin, 
Age 23.) Refers to J. T. L. McNew, 


Richey 
Mc auin, Witttam Corteman, Hatch, N 
Me Age 30 Inspector, U. S. Bureau of 
Reclamation, Caballo Dam. Refers to J. L 
Brown, S. F. Crecelius, B. G. Dwyre, L. M. 


awson, T. H. McCarthy, W. A. Von Schoeler. 


McNem, Laurence Kruecar, Casper, Wyo 
Age 23 Refers to R. D. Goodrich, H. T. 


Person 


Tuomas HERBERT Troy, N.Y. (Age 
1 Refers to W. J. Farrisee, F. C. Wilson 


MANDEVILLE RicHaRD James, Casper, Wyo. 
Age 22 Refers to R. D. Goodrich, H. T. 
Person 

MarTiIne, FRANKLIN Arcurie, Dallas, Tex Age 


7 Chf. Office Engr., Texas Centennial Ex- 
position Refers to J. T. Conroy, E. Couch, 
D. Fowler, T. G. MacCarthy, E. L. Myers, 
E. N. Noyes, C. L. Williford 


MarTINSON, NorRMAN Lovuts, Long Beach, Calif 
Age 23 Refers to L. W. Clark, H. O. Sharp 


MENEPEI JaMes Henpreix, Effingham Ill 
Age 21 Highway Engr., Design Office, 
Illinois Highway Dept., Dist. No. 7. Refers 


to C. E. S. Bardsley, J. B. Butler 


ra, Rocer D., Safford, Ariz (Age 35.) 
Asst. Dist. Administrator, ECW, Soil Conser- 
vation Service. Refers to L. Aldrich, W. H. 
Becker, C. E. Griggs, A. F. Harter, C. A 
Lewis, Jr., P. M. Lewis, C. L. Meng, S. Smyth 


- 
x 


Lew 


Merriman, Carrott Ricks, Kokomo, Ind 
Age 24 Refers to R. E. Hutchiris, R. L. Me 
rmuck 


Mitrorp, THomas Henry, Montgomery, Ala 
Age 33 Asst. San. Engr., Alabama State 
Health Dept. Refers to E. Boyce, J. B. Con- 


ve W. Finnell, H. H. Hendon, J. E. Jagger, 
H. E. Miller, W. G. Stromquist, R. L. Totten, 
4 |} Wieters 

Mi }oOHN Epwarp, Lansing, Mich. (Age 
25 Refers to R. B. Kittredge, B. J. Lambert, 
I Waterman 

Mr RALPH, Wilmington, N.C. (Age 42 

Dist. Engr.), Corps of Engrs., U. S 

Ar Refers to W. J. Barden, J. W. Barker, 


rown, R. P. Howell, E. M. Markham, 
D. L. Neuman, G. B. Pillsbury, R. F. 
C. J. Robison, C. M. Spofford, M. C 


Moorery, Ernest THompson, Bridgeport, Conn 
(Age 22.) Refers to H. C. Bird, W. H. Hall, 
H. W. Kueffner, W. W. Lewis. 


Morritt, Laren D., Duchesne, Utah (Age 
22.) With U.S.B.R., Moon Lake Dam. Refers 
G. D. Clyde, O. W. Israelsen, H. R. Kepner 


Morse, CHARLES ADELBERT, II, Los Angeles, 
Calif. (Age 22 Refers to W. W. Michael, 
F. Thomas. 


Munro, FRANK WARREN, PORTLAND, Ore Age 
21.) Office Asst., Columbia Eng. Co. Refers 
L. B. Reynolds, J. B. Wells 


NEWBERRY, RAGAN McGrecor, Neodesha, Kans 
(Age 28.) Prin. Asst. to City Engr. Refers 
to C. P. Donald, W. B. Hedges, F. M. Veatch, 
N. T. Veatch, Jr., L. A. Weeks 


NEWMAN, Josern Jounn, Baraga, Mich (Age 
21.) Instrumentman, Michigan State High- 
way Dept., Baraga, Mich. Refers to H. W. 
King, R. H. Sherlock, C. O. Wisler. 


Newton, Duptey, Detroit, Mich. (Age 39.) 
Asst. Prof. and Head of Dept., of Civ. Eng., 
Wayne Univ. Refers to C. O. Barton, J. P. 
Hallihan, C. W. Hubbell, R. L. Morrison, A 
Roth, J. S. Worley 


O’Brien, Ricwarp Francis, Detroit, Mich 
(Age 24.) Engr., O. W. Burke Co., Constr 
Engrs Refers to C. L. Allen, C. M. Cade. 


OGLESBy, CLARKSON Hitt, Phoenix, Ariz. (Age 
27.) Refers to E. L. Grant, R. A. Hoffman, 
W. R. Hutchins, E. V. Miller, A. S. Niles, L. B 
Reynolds, J. B. Wells. 


OvperR, Currorp Dewitton, Wilmette, Ill 
(Age 27.) Refers A. H. Fuller, W. E. Galligan, 
J. H. Griffith, F. Kerekes, L. R. Quayle, L. O. 
Stewart 


Osporne, Grirrorp Lawson, Cathlamet, Wash. 
(Age 38.) County Engr., Wahkiakum County, 
Wash., and City Engr., Cathlamet. Refers 
to W. G. Brown, E. C. Dohm, L. V. Murrow, 
H. E. Newell, R. K. Tiffany. 


PALANGE, Ratpn CARMEN, Somerville, Mass 
(Age 25 Refers to H. P. Burden, F. N. 
Weaver 


PAPAKYRIAZIS, Demetrius GeorGe, Lake Gen 
eva, Wis (Age 25.) Refers to E. D. Roberts, 
F. W. Ullius 


Park, Louts, Wolftown, Va. (Age 24 Jun, 
Engr., U. S. Govt. Resettlement Administra- 
tion, Washington, D.C Refers to A. N. John- 
son, S. S. Steinberg 


PERKINS, CHARLES ALVIN, Berkeley, Calif (Age 
24.) Refers to C. G. Hyde, B. Jameyson 
G. E. Troxell 


PETERSON, ALTON Haws, Mendon, Utah. (Age 
22.) Rodman, U. S. Bureau of Reclamation. 
Refers to G. D. Clyde, O. W. Israelsen, H. R 
Kepner. 


PHILLIPS, ORLEY OLIVER, Colorado Springs, Colo. 
(Age 32.) Asst. Engr., City of Colorado, 
Springs, Colo. Refers to C. H. Bryson, G. M. 
Bull, M. C. Hinderlider, C. O. Lasley, B. Low 
ther, E. L. Mosley, F. M. Okey, F. O. Ray 


Pops, THOMAS FLINT, Winchester, Ill (Age 32.) 
Jun. Highway Engr., State Highway Dept 
Refers to W. A. Oliver, T. C. Shedd. 


Porces, Rautpu, Greensboro, N.C (Age 24.) 
Asst. Investigator, Textile Foundation, Ex- 
perimental Plant. Refers to H. N. Lendall, 
W. Rudolfs 


Pracy, GreorGe Westey, Jr., San Francisco, 
Calif (Age 22.) Refers to E. S. Borgquist, 
F. C. Kelton, J. C. Park, G. W. Pracy 


PRANGE, Ropert Louts, St. Louis, Mo Age 
20 Draftsman (railroad drafting Ramapo 
Ajax Refers to C. E. S. Bardsley, |. B. But- 
ler, E. W. Carlton, E. G. Harris 


PRITCHARD, ELMER Marion, Brownwood, Tex 
(Age 27.) Refers to J. T. I McNew, J. J] 
Richey 
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QUACKENBUSH, CORNELIUS Bocert, Hackensack, 
N.J (Age 22.) Refers to H. G. Payrow, 
C. H. Sutherland. 


RANDALL, THomas Dupiey, Johnstown, N.Y 
(Age 23.) Refers to R. W. Abbett, R.A. Hall 
A. deH. Hoadley, W. C. Taylor 


Reepv, Berrram Evo, Fairfax, Va {Age 44.) 
Assoc. Engr., Inspection Div., PWA, Washing- 
ton, D.C Refers to S. C. Dreyfus, F. O. Du- 
four, S. S. Kaler, E. J. Newton, C. S. Nichols, 
F. H. Shaw, V. B. Siems, W. L. Winters 


Rettic, Lars Erik, Ancon, Canal Zone Age 
37.) Engr., U. S. Dept. Engr.’s Office, Coro 
zal, Canal Zone Refers to H. G. Arango 


T. J. Butler, A. G. Holt, R. C. Jones, K. ¢ 
McFarland, E. S. Randolph 


Rice, CLARENCE WASHINGTON, Jr Columbia, 
S.C Age 20.) Laboratory Asst. with J. S 
Williamson Refers to E. L. Clarke, D. D 
Curtis 


Rist, LAWRENC! MAXWELI Omaha Nebr 
(Age 27.) Inspector with U.S. Engr. Dept 
Refers to E. S. Blaine, M. I. Evinger, D. H 
Harkness, H. J. Kesner, C. E. Mickey 


Rocue, Preston, Swarthmore, Pa Age 21.) 
Refers to E. M. Bassett, S. B. Lilly 


Rockwoop, HENRY Washington, D.C Age 
26 Jun. Hydr. Engr., Sec. of Watershed 
Studies, Soil Conservation Service Refers 


to M. Bernard, D. M. Corbett, C. S. Jarvis, 
H. B. Kinnison, C. E. Ramser 


Roose, MANLey ALLYN, Chattanooga, Tena, 
(Age 23 Under Eng. Aide, Eng. Service Div., 
r'VA, Chattanooga, Tenn Refers to R. B 
Kittredge, E. L. Waterman 


RYAN, GeorGe ALoysius, Brooklyn, N.Y Age 
24.) Refers to H. P. Hammond, L. F. Rader 


SANGER, FreprerRicK James, Shanghai, China 
(Age 30.) Head of Dept. of Eng. & Bidg 
Lester School & Henry Lester Inst. of Techni 
cal Education, Shanghai, China Refers to 
H. Berents, J. A. Ely, S. E. Faber, E. H. King 
Jr., G. H. Lundgren 


SAUNDERS, Epwarp Warts, Charlottesville, Va 
(Age 41.) Prof. of Applied Mathematics and 
Prof. of Civ. Eng., Univ. of Virginia Refers 
to R. B. H. Begg, B. Burnley, J. L. Newcomb, 
W. D. Tyler, L. H. Williamson 


SCHWARTZ, JACK WitiiaM, Hollywood, Calif 
(Age 21.) Refers to R. R. Martel, W. W 
Michael, F. Thomas 


Senest, Joun Joseru, Brooklyn, N.Y Age 
24.) Refersto F. A. Barnes, P. H. Underwood, 
C. L. Walker 


Sessums, Roy Tuomas, Ruston, La Age 28.) 
Refers to G. N. Cox, B. W. Pegues, F. F. Pillet 


SHALER, CLAIR ALFRED, Adrian, Mich (Age 23.) 
Refers to C. L. Allen, F. R. Theroux 


SuurtTz, Warp Haynes, Holdrege, Nebr (Age 
22.) Jun. Instrumentman, The Central Ne- 
braska Public Power & Irrigation Dist., Hast 
ings, Nebr Refers to M. W. Furr, R. O. 
Green, R. F. Morse 


Siec, Jack GerorGe, Tuisa, Okla Age 21.) 
Laborer, Hydr. Sec., U. S. Engr. Office, Rock 
Island, Ill. Refers to A. H. Holt, J. W. Howe, 
B. J. Lambert, E. L. Waterman 


Stmons, Epwarp Gorpon, Chicago, Ill. (Age 
22 Refers to J. J. Doland, W. A. Oliver 


Stoan, Earte Srepuen, Stanford University, 
Calif. (Age 23.) Refers to E. C. H. Bantel, 
J. A. Focht, E. L. Grant, A. S. Niles, L. B 
Reynolds. 


Smiru, Georce Rosert, Ottawa, Kans Age 
26.) Engr. and Tech Foreman, U. S. Dept. of 
Agriculture Soil Conservation Service, ECW 
Refers to W. C. McNown, C. C. Martin 


Soman, Ropert, Forest Hills, N.Y (Age 20.) 
Refers to E. N. Burrows, F. J. Seery. 


ET 
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ALL WORTH raMOMA Wittam, Lufkin, Tex WARLAM AmPap ANTAL, Budapest, Hungary. Opessgy, HERMAN PauL_, Assoc. M., Norfolk. Va. 

Age 25 Asst. Office Engr., Div. Plans Office Age 27 Asst, Royal Hungarian Technical (Elected Junior May 8, 1922; Assoc. M July 

lexa tate Highway Dept Refers to T. E Univ Refers to A. Haertlein, G. E. Haw- 16, 1928) Age 38 Commanding ficer 

Huffman, V. G. Koch, L. B. Ryon, Jr., L. V thorn, R. G. Hennes, L. V. Murrow, R. G S.S. Gilbert, U. S. Coast and Geodetic rvey, 

Uhre Vv. E. White Tyler Washington, D.C. Refers to W. Bowie G D 

Cowie, F. G. Engle, R. S. Patton, R. L. & pe. 

— Fp VARR Washington. D.< WarRNeER, Raymonv Atoystus, Dearborn, Mich H. A. Seran. F. B. T. Siems . 
Age 24 Refers to E. R. Cary, A. Haertlein Age 35 Asst. Res. Engr. Inspector, PWA 

r. R. Law Refers to E. L. Eriksen, C. C. Johnston, W. J Weaver, Freperic Nixon, Assoc. M., Medford 

Lehner, M. F. Ohr, C. J. J. Pajot, F. R. Storrer Hillside, Mass (Elected Oct. 12, 1925 Age 

map . VitttaM, Oklahoma City . . — 46 Prof. of Civ. Eng., Tufts Coll Tufts 

Okla 5 Refers to L. M. Bu r Wess, Wattace Warren, South Otselic, N.Y College, Mass. Refers to H. P. Burden R H 


LLIVA I e BIncHAM East Hartford 
Age a! enior Engr. Aid on Mid 
etown Portland Bridge Connecticut state 
Highwa Hartford nn Refer to I H 
Beebe. H. W Buck I Morr Ty. ( Prior, 
< I ! na 
" \ H RGI Mort ymer Ala 
\ Ref to ¢ Da Ir., D \ 
Pla ter 
ACK ; RGR ERNES Ir East Farm 
Wash Age Refers to H. I Phely 
M. K r t Woodburn 
VA M VIRGINIA ADELINE Cleveland 
Height i Awe 22 Refers to I I 
Berry Mitche >. D. Sarason, D. Y. Swaty 
ruomi : AnrTuur Roy, Reno, N« Age 38 


Enger. Examiner, PWA for Nevada Refers to 
H. P. Boardman, ‘ I Hill, G. W. Malone 


A. B I mpson W.R.Y g 

rRAINER, WYATTE GRISTIE Taft, Texas Age 
20 Rodman, Texas Highway Dept Refers 
oe 3. Be a MecNew, I. J. Richey, C. E. Sand 
tedt 


Trexer, CARL Al Washington, D.C Age 
44 Commander, C.E.( I S. Navy, Bu 
reau of Yards and Docks, Navy Dept Refers 
to R. E. Bakenh C. H. Cotter, E. R. Gayler 
L. E. Gregory, J. T. Mathews, B. Moreell, A. I 


Parson R. M. Warfield, D. C. Webb 


CRIeew jJoun FuRMAN Birmingham Ala 
Age 36 Materials Engr Alabama Highway 
Dept Refers to C. A. Baughman, H. D. Bur 

m, J. A.C. Callan, W. Finnell, H. H. Houk 


R. D. lordan, |. H. Mayer 


re . WILLIAM HARLES It Rea, Idaho 
Age 22 Rodman, Upper Snake River Proj 
ect, | Burea of Reclamation Refers to 
I Buchanat I. N. Carter, I. (¢ Crawtord 
W. Howa 
ER LLen YA s Ft. Worth, Tex Age 
Of \ Acti as Inspector lexa 
tat Highwa Det LD No. 2 Refers to 
E. Love M V orre 
veepy. I ruen, Richmond Hill, N.Y 
Ane ] nstr Maer Diocesan Bidg 
mim Brook t N.Y Refers to I I Foss 
Newre I “ warz I N SNe rud 
L. W. Wee 
VANI . : kK lon YD McGehee Ark 
Age Jf Transitman. Resettlement Admin 
istration Refers to H. I Bucher, J. ¢ Pin- 
\ kingh ne R. Rhyne 
aw HAGA HAR I R Mad - Wi 
Loe Refer H. | Janda, I F. Vat 
Hagan 
Va Nesr, Paut WaANAMAKER, Elizabeth, N.] 
Age 22 Refers to F. A. Barne C. Holli 
t E.R. Needk J. E. Perry, C. L. Walker 
WALLER, ARTHUR ANNIN« Boise. Idaho Age 
48 Materials & Oiling Engr., Idaho Bureau 
of Highways in charge of Materials Laboratory 
Boise, and of highway work in Road Materials 
aboratory Univ. of Idaho Refers to J. E 
Buchanan, I. C. Crawford, H. W Gregory 


W. P. Hughes, H. S. Kerr, F. L. McAtee, B. W 
Matteson, R. M. Miller, R. R. Mitchell, L. V 
Murrow, J. W. Power 


Watreatt, Josern Envwarp, Jr., Moreland, Ga 
Age 23 Refers to R. P. Black, F. C. Snow 


Age 22 Chainman and Rodman, Chenango 
County Highway Dept Refers to W. H 
Allison, W. J. Farrisee, F. C. Wilson 


WetnserG, Davip, SHertpan, Wyo Age 30 
Refers to ¢ L. Eckel, E. W. Raeder 


Wartrney, Scuvuyier ALLEN, Troy, .Y Age 
21 Refers to T. R. Lawson, H. O. Sharp 


Wioecrins, Benn ALBERT, Montour Falls, N.Y 

Age 23 Asst. Engr. and Foreman, Schuyler 

County Highway Dept Refers to W. J. Far- 
risee, F. C. Wilson 


Winey, Artuur Henry, Fanwood, N.J Age 
22 Refers to D. M. Griffith, O. L. King 
Wor, Wrettam Henry, Leadville, Colo (Age 


22 Refers to R. L. Downing, C. L. Eckel 


Wu, Hano-Mren, Ann Arbor, Mich Age 24 
Refers to W. J. Emmons, W. C. Hoad, H. W 
King, R. L. Morrison, R. H. Sherlock, C. O 
Wisler 


YVANCHEWSK!I, Lupwic Apam, New York City 
Age 20 Refers to L. V. Carpenter, C. T 


Schwarze 


Yorora, Georce Joun, New York City Age 
20 Refers to R. C. Brumfield, F. E. Foss, 
G. Morrison 


FOR TRANSFER 
FROM THE GRADE OF ASSOCIATE 
MEMBER 


ARCHIBALD, Raymonp, Assoc. M., San José, 
Costa Rica Elected Oct. 26, 1931.) Age 
40 Constr. Engr., U. S. Bureau of Public 
Roads Refers to N. B. Garver, D. A. Mac- 
Crea, C. B. McCullough, H. P. Mobberly, 
E. C. Panton, G. S. Paxton, R. B. Wright, W. 
W. Zass 


Bow.us, Frep Drexet, Assoc. M., Whittier, 
Calif Elected Junior Sept. 3, 1913; Assoc 
M. Dec. 6, 1915 Age 50.) Res. Engr., Los 
Angeles County San. Dists., Los Angeles 
Calif Refers to H. F. Blaney, F. E. Bonner, 
F. H. Fowler, A. Jones, A. M. Rawn, A. K. 
Warren, H. E. Warrington 


ARLTON, Ernest Wriison, Assoc. M., Rolla, 
Mo Elected june 10, 1929 (Age 39.) 
Associate Prof. of Civ. Eng., Missouri School 
of Mines. Refers to C. E. S. Bardsley, H. C 
Beckman, C. W. Brown, J. B. Butler, E. G 
Harris, H. K. Rubey, E. O. Sweetser 


Crttey, Morcan, Assoc. M., Romney, W.Va 
Elected Nov. 8, 1909 (Age 58 In private 
practice Refers to |. W. Beardsley, E. C 
Blosser, E. R. Frisby, E. W. James, F. D. Nash, 

r. Schwarze, E. P. Shuman, F. F. Skinner, 
Swecker, I Welle 


Frencu, Frank Srurorimt, Assoc. M., Austin 
lex Elected Aug 18, 1930 Age 35 
Chf. Valuation Engr., Utilities and Oil Pipe 
Line Divs., Railroad Comm. of Texas Re 
fers to H. E. Elrod, S. W. Freese, C. S. Lambie, 
R. L. Lowry, Ir., J. Montgomery, M. C. Nich 
ols, | 4. Wood 


Hares, Curnton Lee, Assoc. M., State College, 
Pa Elected Aug 28, 1922.) (Age 450.) 
Prof. of Architectural Eng., Pennsylvania 
State Coll Refers to P. B. Breneman, R. A 
Caughey, O. J]. Marsten, W. P. Rothrock, R. L 
Sackett, E. D. Walker 


Hepvoerr, Haroun Evererr, Assoc. M., Glendale, 
Calif Elected April 18, 1927 Age 37.) 
Asst. Chf. Engr. Los Angeles County Flood Con- 
tro! Dist., Glendale, Calif Refers to M. Butler, 
©. F. Cooley, S. V. Cortelyou, C. H. Howell, 
LD. A. Lane,J. O. Marsh, A. M. Rawn 


Cameron, H. A. Gray, J. W. Howe, E. L. More. 
land, E. H. Wright 


WaiTTetsey, CHARLES CHAUNCEY, Assoc M 
Monroe, La Elected Junior July 16 1928. 
Assoc. M. Oct. 14, 1930.) (Age 35 Stag | 
Engr. with Ford, Bacon & Davis, Inc. New 
York City Refers to E. S. Bres, S. EF Huey, 
G. I. Rhodes, G. H. Sager, Jr., F. J Trelease 
W. von Phul. 


FROM THE GRADE OF JUNIOR 


ALLEN, MARK LAWRENCE, Jun. Huntington, w. 
Va. (Elected Oct. 26, 1931.) (Age 27.) Jun. 
Engr., U. S., Engr. Dept., Huntington Dist., 
Huntington, W.Va. Refers to H. C. Corns, 
C. W. Granacher, C. B. Jansen, l. x € 
Sprague, E. E. Teeter 


Back, NICHOLAS VALENTINE, Jun., Philadeiphia, 
Pa. (Elected March 14, 1927.) (Age 32) 
Designer, New York Central R.R. Refers to 
J. H. Angen, F. L. Castleman, A. M. Neilson, 
J. E. Porter, E. D. Walker, H. T. Welty 


BowMAN, FREDERIC BERKELEY, Jun., Denver, 
Colo. (Elected Dec. 26, 1934.) (Age 32) 
Asst. Engr., Canals Div., U. S. Bureau of 
Reclamation. Refers to F. D. Bowlus, H. R 
McBirney, D. G. O'Shea, M. K. Snyder, F 
Thomas, H. L. Thompson. 


Brown, CaarRces Reep, Jun., Ft. Peck, Mont 
Elected Feb. 19, 1934.) (Age 33.) Associate 
Engr., U. S. Engrs., being chief of supply Sec 
Ft. Peck Office. Refers to O. G. Baxter, FJ 
Brown, T. B. Larkin, E. G. Plank, L. F. Rey- 
nolds, N. T. F. Stadtfeld, K. R. Young 


Carter, Georce Ricamonp, Jun., Marion, Ill 
(Elected Oct. 30, 1933.) (Age 28 Camp 
Engr., Soil Conservation Service. Refers to 
A. A. Brielmaier, H. Cross, M. M. Hughes 
W. C. Huntington, T. C. Shedd 


Deweese, Omer Lynn, Jun., Evansville, Ind 
(Elected Feb. 27, 1932 Age 32 Chf. of 
Survey Party, State Highway Comm, In- 
dianapolis, Ind. Refers to A. A. Cummins, 
C. M. DuBois, J. T. Hallett, F. Kellam, J. W 
Wheeler, H. L. White, N. F. Williams 


Eperz, Frev Lupwic, Jun., Washington, D.C 
(Elected Oct. 1 1928.) (Age 31.) Asst 
Structural Engr., Public Works Branch, Pro 
curement Div., Treasury Dept Refers to H.I 
Bowman, J. W. Dunham, J. H. Eaton, C. A 
Emerson, Jr., P. J. Hale, H. G. Perring 


Froccatt, Witrrip Armour, Jun., San Fran 
cisco, Calif. (Elected Jan. 16, 1928 Age 
32.) With H. L. Haehl, Civ. Engr. Refers 
to E. E. Blackie, B. A. Etcheverry, H. ! 
Haehl, E. F. Levy, R. Matthew, W. Ruppel, 
F. H. Tibbetts. 


Grunwe.y, Grrsert Butrerrreco, Jun., Wash 
ington, D.C. (Elected Dee. 23, 1932 Age 
32.) Jun. Topographic Engr., U. 5S. Geologi 
cal Survey. Refers to G. H. Barton, 5 A 
Becker, T. Human, Jr., G. C. Mattison, G. © 
Smith, R. M. Wilson, W. L. Wilson 


Harper, Bernarp Samust, Jun., Los Angeles 
Calif. (Elected Dec. 9, 1935 Age 31.) 
Asst. Res. Engr., Bridge Dept., State of Cal- 
fornia. Refers to G. F. Nicholson, H. K. Pal- 
mer, F. W. Panhorst, A. M. Rawn, D. R. Wat 
ren, H. E. Warrington, P. R. Watson 


Hepertine, ALFRED, Jun., Kearn 
(Elected Jan. 26, 1931.) (Age 30 I ner 
and Detailer, Waddell & Hardesty 
F. De Schauensee, S. Hardesty, © 
donald, E. R. Needles, E. Praeger 
Waddell, W. M. Wilson. 











